











































































































































































































A 3-band SSB Transceiver Kit for $189.95 
An Electronic Keyer Kit for $49.95 
A Solid-State AC Power Supply Kit for $79.95 

Who gives you 
ham gear so COMPLETE 

at prices so low? 
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Who else but EICO 


Pro all the way, from concept to execution — that’s what ham editors say 
about EICO. Critical customers agree, and like the tow price, too. 

They’ve made the 753 kit, for example, the industry's hottest 
seller. And the new 717 Keyer seems headed for the same fate. 
Highlights of both give you some inkling why: 


The EICQ 753 Is d complete 3-band 
transceiver, offering SSB/AM/CW oper¬ 
ation with conservatively rated 200 watts 
PEP on all modes (rated for maximum 
efficiency rather than maximum possible 
Input power), A new Silicon Solid State 
VFO provides full coverage of the 30 t 40, 
and 20 meter bands. Assembly is made 
faster and easier by VFO and IF circuit 
boards, plus pre-assembled crystal lat¬ 
tice filter. Rigid construction, compact 
size, and superb styling make this rig 
equally suited for mobile and fixed sta¬ 
tion use. The EICO 753 is at your dealer 
now, in kit form and factory-wired, 

FEATURES: High level dynamic ALC pre¬ 
vents flat-topping even with extreme 
over-modulation. Automatic carrier level 
adjustment on CW & AM, Receiver offset 
tuning (10 kc band spread) without alter¬ 
ing transmit frequency. Front panel se¬ 
lected STANDBY, VOX, or F-T-T opera¬ 


tion. Unique ball drive provides both 6:1 
rapid band tuning and 30:1 vernier band- 
spread with single knob. The Model 753 
is an outstanding value factory wired at 
$299,95 

EfCO Mode! 751 AC Supply/Speaker 
Console: Provides alt necessary operat¬ 
ing voltages for Model 753. incorporates 
PM Speaker, conservatively rated com¬ 
ponents and silicon rectifiers for mini¬ 
mum heat and extended trouble-free life. 
Includes interconnecting plug-in cables. 
Kit $79.95 Wired $109.95 

SPECIFICATIONS: Output Voltages: 750 
volts DC at 300ma, 250 volts DC at 170ma 
— 100 volts DC at 5ma, 12.6 volts AC at 
4 amps. INPUT VOLTAGE: 117VAC. 

EfCO Model 752 Solid State Mobile 
Power Supply: (Not Shown). For use with 
12 volt positive or negative ground sys¬ 


tems. Fully protected against polarity 

reversal or’overload. Output voltages 
identical lo Mode) 751, Input voltage 
11-14 volts DC, 

Kit $79.95 Wired $109.95 

The ideal accessory for the CW ham— 
the fully automatic 717 Electronic 
Keyer. It provides seif-completmg clean* 
cut dots, dashes, and spaces accurately 
timed and proportioned from 3 to 65 
WPM in four overlapping switch-selected 
ranges with vernier control of all speeds 
within each range. Matches EICO 753 in 
appearance to make it a perfect table¬ 
top companion unit, 

FEATURES: Output Contacts — 25 volt- 
ampere dry-reed SPST relay. Built-in ad¬ 
justable lone and volume oscillator with 
a 3 x 5 inch speaker for monitoring. Can 
be used as a code practice oscillator. 

Kit $49.95 Wired $69.95 


For FREE catalog and Amateur Radio brochure write to EICO 131-01 39th Ave., 

73 10; Flushing, New York H352 
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W2NSD/1 

never say die 


de W2NSD/5Z4 

This is being written while on “safari” in the 
remote wilds of northern Kenya. I put safari 
in quotes because the 1966 concept of a safari 
over here is probably quite different from any¬ 
thing you have in mind. It certainly is different 
i r om the stories 1 have read and movies I have 
seen down through the years of safaris. Per¬ 
haps I should disclaim here: readers who want 
only ham info in their ham magazine should 
turn to the next article because there is abso¬ 
lutely nothing of amateur radio to follow. 
Readers who have mistaken 73 for Holiday or 
Venture may be interested in the adventures of 
a newcomer to Africa. 

The trip over here from Boston was sup¬ 
posed to take just one day. Jim Gotten W5PYI 



Wayne with guides and waterbuck. 


and Larry Frank WA6TCJ arrived on Monda 
night and I picked them up in Boston an 
drove them up to the 73 headquarters for 
day of getting acquainted. Larry had bee 
with me in 1963 on the 73 tour of Europe 
On Tuesday we finished our packing and ha 
a long QSO with Robby 5Z4ERR in Nairob 
Robby answered a lot of our questions for u: 
When we finished our QSO with Robby w 
were called by 9Q5HF in Linga in the Congi 
We are planning on visiting Ed after our salat 

and visit to Kenya. Ed assured us that w 

* 

could visit the Congo in perfect safety. I ha 
was comforting. 

Jim Fisk WA6BSO/1, who is minding tli 
button factory while I’m away, drove us a! 
down to the airport Tuesday evening. We ha< 
gone to lengths to make sure our baggage wa 
within the weight limit of 44 pounds each 
providing they didn’t weigh us with our ham 
luggage. Our flight was by Alitalia to Rom 
and then, with about a two hour delay, Alitali 
on to Nairobi. With everything connectin. 
right we should leave Tuesday evening am 
arrive in Nairobi the following evening. I 
took us three days to get to Nairobi. 

The flight started off an hour late, makin 
us a little nervous about that connection ii 
Rome. They had oversold the tourist compart 
ment and the three of us had to suffer througl 
the ten course dinner and champagne of th 
first class section. The seats were much large 
and roomier too, but not really comfortabl 
enough to promote much sleep. We arrived thu 
next morning in Rome rather pooped. OK 
where do we find the Nairobi plane? Th< 
Alitalia people looked nervously at each other 
Where is it? Well, you see, we er . . . ah . . 
had to cancel that flight. Today is Wednesda; 
and we think we will have another flight oi 
Saturday. Certainly by next Tuesday. In th 
meanwhile you will be the guests of Alitalic 
You will stay at a nice hotel with rooms am 
meals paid. 

How about alternate ways of getting t 
Nairobi? No, very sorry, but we have checke 
that and all flights are fully booked. You’d bes 
wait for our Saturday flight. Most of the peopl 
caught in this situation just gave up and wen 
to the hotel. Not us. Jim grabbed an air I in 
manual and started looking up possible way 
of getting I rom Rome to Nairobi . . . via any 
where. Of the many possibilities the bes 
seemed via Tel Aviv or via Athens. We trie* 
for reservations on these two paths and botl 
came through for us. We flipped a coin and i 
was Athens. 1 I tat would get us into Nairot 
by Friday noon. 

(Continued on page 96 
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MEW from International 


SINGLE SIDEBAND 

9mc EXCITER-DRIVER 
50-54mc MIXER-AMPLIFIER 

The SBX-9 Exciter-Driver and the SBA-50 Mixer-Amplifier 
provide the perfect combination for 50-54mc SSB operation. 
Performance, versatility and reliability are incorporated 
into this new SSB pair, A tremendous value at a low price! 



Model SBX-9 

SPECIFICATIONS: 

Exciter-Driver 9mc 
Tubes: 6BH6 Oscillator 

12AX7 Audio 
7360 Sal Modulator 
6BA6 RF Amplifier 
Filter: Four crystal half lattice 

Carrier Suppression 45db min. 

Unwanted SB Atten.40db min, 

Output: Provides voltage drive for 

mixer such as SBA-50 
Controls: Carrier Balance 
Microphone Gain 
Test Switch 
USB-LSB Switch 
Metering: RF output for balance 
adjust. Two sensitivity 
ranges available with 
front panel switch. 

Misc: Relay included for push-to-talk 

operation. Crystals for upper 
and lower sideband included. 

Requires high impedance microphone. 
For operation on 117 vac 60 cycle power. 

$ 125.00 


Order direct from 
International Crystal Mfg. Co. 



Model SBA-50 

SPECIFICATIONS: 

Mixer-Amplifier 50-54me 

Tubes: 6U8A Oscillator-Mixer 

12BY7A Amplifier 

6360 Linear power amplifier 

Drive: Requires 9me sideband signal 

from SBX-9 

Output: SSB single tone 10 watts 

Controls.- On-Off Power 

PA Grid Tune 
PA Plate Tune 
PA Load Tune 
Metering Switch 

Metering: Oscillator 
9mc Drive 
Buffer Grid 
PA Grid 
RF Out 

Crystals: Three positions, uses 3rd 
overtone 41-45mc range. 

Crystal frequency = final 
frequency —9mc 

Misc: Accessory socket provided for 

connecting keying circuit to 
SBX-9. Comes with three crystals. 
Specify frequency when ordering. 

For operation on 117 vac 60 cycle power. 

$ 145.00 


INTERNATIONAL. 



CRYSTAL MFG. CO., IIMC. 


IS NO. L£E • OKLA CITY, OKLA 7310S 
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Integrated Circuits 

How will they affect you? 


Tiny integrated circuits are making a big 
noise in the electronics industry. In the past 
year or so, they've just about taken over the 
jobs once held by transistors in computers. 
Now IC’s are creeping into consumer products 
like TV sets and portable radios; they may 
take them over completely in a few years. 

So what are integrated circuits? What do 
they do? How are they different from more 
familiar electronic components? How are they 
used? And most important, how will they 
affect our hobby? I hope this article will give 
a short, if incomplete and oversimple, answer 
to these questions. 

What are integrated circuits? 

Integrated circuits are electronic circuits 
made from miniature electronic components 
mounted on small insulators. Some It 's have 
been around a long time. Remember the flat 
Couplates used in radios and TV sets? These 
small ceramic plates with resistors and capaci¬ 
tors printed on them can take the place of 
many larger individual components. Couplates 
are simple integrated circuits. 


IC's can offer these advantages over con¬ 
ventional components and construction: 

Versatility 

Reliability 

Light weight 

Low power requirements 

Low cost per function 

High input impedance 

Wide frequency response 

Small size 

High gain 

Low phase shift 

Simple external circuitry 

Easy gain control 

Possible disadvantages of IC's compared to 
conventional circuitry: 

Parasitic capacitances between components 
Parasitic transistors and diodes 
Only small capacitors can be used (under 
500 pF) 

Only small resistors can be used (under 
100 k) 

Inductors can't be included in IC's 
1C resistors aren't precision 
1C resistors have high temperature coefficient 
An individual can't design his own IC's 
"1C circuitry is different" complain some 
hams 


But the IC’s that are attracting so much 
attention now are different from earlier ones, 
rhey contain not only resistors and capacitors, 
but also diodes and transistors. These inte¬ 
grated circuits are of two types: monolithic 
and hybrid. A monolithic IC is formed from 
a single chip of silicon. Components and con¬ 
ductors are etched on its surface by clever 
photographic and chemical processes. The 
chip is mounted on a small terminal block 
with thin wires soldered from the proper 
places on the surface of the chip to the ter¬ 
minals. Then the whole assembly is mounted 
in a sealed case or dipped in plastic for pro¬ 
tection. 

A hybrid integrated circuit is basically a 
monolithic 1< chip with small components 
made from thin films of nichrome or other 
materials mounted on its surface. These films 
can be used for components that can’t be 
made from silicon, such as high-value resistors. 
Another name for this type of integrated cir¬ 
cuit is thin film. 

Most IC’s have been made from silicon, but 
experimental ones have used other semicon¬ 
ductor materials. The transistors in present 
commercial IC’s are conventional hi polar de¬ 
vices, but various types of uni-polar transistors 
such as field effect transistors have been used. 
IC’s using I'E'i" s probably will become more 
popular as their prices come down. 

Its easy to draw the schematic of an IC 

■IP 

since it’s composed of more-or-less conven- 

<Continued on page 120) 



Fig. 1. Schematic of a very simple, but typical, 
type of integrated circuit. 
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Mod. 369 


CLIPREAMP™- Mod. 372 $21.95 

(less battery) 


We’ve long since learned that the ham using Wa¬ 
ters gear is a critical cuss, far removed from the 
ordinary. His respect for quality and performance 
is deep-seated and sincere. For him to keep pace 
with advanced thinking and up-dated equipment is 
as natural as transmitting a sharp signal. You sim¬ 
ply don’t make ordinary equipment for this kind 
of ham. Waters doesn't. 


REFLECTOMETER 

Measures both forward and reflected power 
simultaneously on unique double meter. 
Covers 3 to 30 megacycles at 52 ohms 
on two separately set forward scales of 
200 and 1000 watts. (20 and 200 watts 
reflected) to insure accurate readings. 
Comes complete with directional coupler. 

CLIPREAMP™- 

You’ll get more "talk power" into your 
signal with 3 Clipreamp! Self-powered and 
solid state it installs in the mike line of 
either fixed or mobile station. Takes just 
a jiffy! Great for that added punch when 
QRM and band conditions are tough. 


CODAX™ AUTOMATIC KEYER $92.50 

Hess batteries) 


Waters Quality Products Are Sold Orly Through Waters 


WATERS 

MANUFACTURING INC. 

WAYLAND, MASSACHUSETTS 


CODAX ™- 

The automatic keyer that puts rhythm- 
smooth CW at your fingertips. Feather- 
touch double paddle is automatically timed 
for 5 to 50 WPM. Operates block grid or 
into mike jack for VOX CW on either side¬ 
band. Monitors the signal, too! 
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Ed Marriner W6BLZ 
528 Colima Street 
La Jolla, Californio 


El Marrinero 

A Portable SSB 80 m Transceiver 


Tins is an 80 meter SSB transceiver for the 
man who hasn’t everything. It has an input 
of about TO watts, and is built out of old 
standard radio parts, partially because they 
are cheap. Call it a pre historic monster if you 
wish; it works fine. The only argument for 
building this rig is that it is a complete unit 
with the pow er supply all on one chassis, and 
it is a little cheaper than buying a one-band 
kit. It might take a little too much experience 
lor the average amateur, hut the old soldering 
iron artists should not have too much trouble 
with the straightforward circuits. 

The original idea for building this trans¬ 
ceiver was to have something around (lie 
shack that could he taken on vacation trips 
without worrying that knocking around would 
destroy its resale value. The time spent build¬ 
ing the rig, however, left some pensive 
thought on the future of amateur radio. Let’s 
face it, gone are the days of building an os¬ 
cillator-amplifier rig in one afternoon, it took 
several months to turn this one out. You have 
to be a real nut to build anything these days. 
It should not be too far in the future when all 
sou have to do is go to the radio store and 


buy a transistor hoard all made up and just 
plug in the parts. Why not? All of the circuits 
are worked out and are standard. 

There are today plenty' of amateurs in all 
parts of the world who are not as lucky with 
their dollars as we in the 1 .S.A. They are 
also tied up with import taxes and the high 
cost of radio parts. They still are high up on 
the list of surplus part users, so this article 
will be a big help for them, his rig is small 
and came out about the same size as any tran¬ 
sistorized rig using the equivalent power input. 
It should do the job for the boys overseas be¬ 
cause it is portable, compact, and yet cheap. 
If this proves anything, we might say that the 
old parts still have some good qualities, and 
are still mechanically reliable, even though it 
may not be progress if that is what we must 
have in our radio magazines. 

Theory 

* 

1 his SSB transceiver tunes from 3.75 to 4.0 
MHz using a VFO made with the variable 
capacitor taken out of an ARC-5 transmitter 
for vernier tuning. The input to the transmit¬ 
ter portion is about TO watts PEP, and the rig 
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ig. 1. Block diagram of El Marrinero, a portable 
0 meter SSB transceiver built by W6BLZ. The 

s all self ‘Contained with the 700 volt power 
upply all on one chassis. It uses a Collins 455 
Hz mechanical filter which can be obtained 
iv sending $26.50 to Mr. Don lacoboni, Col¬ 
ins Radio, 19700 San Joaquin iioad, Newport 
leach, California, Ask for the amateur type 
liter, F-455-FB-2.1 with a 2.1 kHz band- 
vidth. This unit is cheaper than the other 
ilters used in commercial equipment. 

Here is how the rig works: The block dia¬ 
gram is Fig. 1, the schematic Fig. 2. In the 
eceiving section a 80 meter signal from the 
intenna passes through a TR switch composed 
)f a 6 watt 120 volts lamp and two diodes, 
md is fed into the antenna coil. The tuned 
iignal is then applied to the grid of a 7360 
mixer tube directly without any rf stage. Here 
he signal is mixed with the VFO and comes 
>ut at 455 kHz and fed into the mechanical 
liter by two relay contacts. Che input and 
mtput of the filter is tuned to 455 kHz by a 
Ixed 130 pF capacitor across its input and 
mtput. After passing through the filler the 
iignal is amplified by two stages of 6BA6 if 
implication, detected in a product detector 
md then audio amplified. A VC is obtained by 
ectifying voltage from the first audio tube 
md applying it to the 7360 and the two if 
:ubes. It is simple and effective. 

In the transmit position the low frequency 
crystal oscillator (456.360 kHz) is applied to 
a diode ring modulator and combined with 
the audio speech. I he output of this modu¬ 
lator is sent through the filter by relay con¬ 
tacts, and amplified by one stage of 6BA6 if 


circuit is quite simple for a sideband transceiver. 
Optional VOX is shown in Fig. 6 . 

amplification. The plate voltage is applied to 
this tube at all times because it is used in both 
transmit and receive position, while the sec¬ 
ond if tube is only used in receive position. 
After the signal comes out from the first if 
amplifier it is mixed with the VFO signal 
(3.3-3.555 MHz) in a 12AT7 mixer and comes 
out in the 80 meter phone band. (This include 
the Canadian portion) The five volts of rf 
produced by this mixer is enough to drive a 
6AG7 driver tube that in turn drives a 6146 
which has about 600 to 700 volts applied to 
its plate, at about 150 mA. The output signal 
is coupled to a coax 52 ohm line by tapping up 
from the ground end of the coil. This works 
satisfactorily and makes for simple tuning 



Bock view looking toward the front panel. The car¬ 
rier balance pots were later moved to the front 
panel for operating convenience. 
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Bottom view. The base of the 6AG7 driver is 
shown in its shielded compartment. 


compared to a pi network. A small antenna 
tuner can be made with broadcast type receiv¬ 
ing capacitors, or fed directly into a di-pole or 
mobile whip type of antenna. 

It should be pointed out here this rig can 
only be used on SO meters because it is single 
conversion. I’he VFO being only 455 KHz 
away from the output signal would prohibit a 
tuned circuit from tuning it out on 7 MHz. It 
could be done with more tuned circuits. More 
tuned circuits are necessary as von increase 

r m 

in frequency to accomplish the same rejection. 

Construction 

Ibis transceiver is built in a California 
Chassis cabinet LTC #470 which has included 
a chassis 5% x 1 1 Ke x 8H inches. Layout is 
shown in Fig, 3. Since this rig was a bread¬ 
board there might be a better arrangement, 
and an experienced constructor might find it 
desirable to re-arrange some of the parts. If 
parts are placed in other positions be sure and 
keep the 7360 as far away as possible from 
any choke or power transformer field to pre¬ 
vent its being modulated. It is a good idea to 
keep the audio section shielded off from the 
diode rectifiers, and filter chokes. Diode recti¬ 
fiers often develop large transient signals 
which can i »e picked up in a high gain audio 
amplifier if it is too close. This receiver is 
absolutely clean from bum and diode switch¬ 
ing noise in the parts placement shown. 

i he constructor might have thoughts of us¬ 
ing a variable capacitor to gang tune the slug 
coils for the mixer-driver-amplifier. If this is 
done good shielding will have to be used to 
prevent picking up rf causing oscillations. 


Keep even the slug coils small. Using fixe 
250 pF mica capacitors across the coils 
tuning range across the 80 meter phone ban 
is satisfactory without too much falling off t 
drive without re-adjustment of the slugs. 

One of the main feature of this transceivt 
is that the power supply is mounted on th 
chassis. More space could be saved if a tran: 
former could have been obtained with a bit 
winding, but this transformer only cost $2.9; 
and it has a filament 6.3 volts at 9A, and th 
secondary handles 210 mA. 

Construction was started by mounting tb 
power supply in one corner of the chassis an 
wiring it so that the available voltage coul 
lie used to check out the circuits as they wer 
completed. 

Next in line was building the VFO and the 
finishing the receiver portion. Nothing wa 
finished until the receiver was operating, an 
then construction was continued on the tram 
mitter section. 

Low frequency crystal oscillator 

Since most amateur operation on 80 metei 
SSB is on the lower sideband, and becaus 
crystals are expensive, only the 456.360 kH 
crystal was used. This crystal can be obtainei 
by writing to Mr. P. M. Freeland, Interna 
tional Crystal Co., 18 North Lee street Okla 
lioma City, Okla. and asking for the speck 
amateur crystal for this frequency in a F-60 
holder. It will cost about $8.00. If this is toi 
much the other solution is to buy a 50 cen 
surplus crystal marked Channel 46 and edg 
sand it down to the proper frequency. Some 
times by buying a number of these surplu 
crystals, one will be found that is good 
enough, or far enough clown on the slope o 

the filter that it will south! okay. The crystal 

+ * 

are spot welded to the crystal with smal 
wires, but if a holder is made with a clothes 
pin and held carefully the edge can be sandec 
on sandpaper enough to increase the (re 
quency. These crystals are more sluggish t 
make oscillate and a 60 mH rfc may have 0 
be used in the grid of the 6BH6 oscillate 
rather than the 2.5 mH shown. It is a goo< 
idea to use the 6BII6 as some tubes just don’ 
work. Many oscillator circuits were tried am 
this partieula circuit gave the most output 
At first the 30 pF capacitor was not used fron 
the grid to ground but the oscillator did no 
come on every time. Various values were trice 
and the 30 pF seemed to be the best compro 
mise. The crystal oscillator puts out 15 volt 
of rf and it was found that 6-9 volts wen 
necessary for the product detector. If les 
voltage is applied to the detector loud signal 
do not mix. The cathode follower was needec 
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40 thru 10 meter operation, you can’t find another trap 

J ; 

vertica 1 that can match the performance of the Hy-Gain 
Model 14AVQ. It takes maximum legal power. , .high level 
AM, SSB, RTTY or any other mode desired. It develops an 
extremely low angle radiation pattern that insures un¬ 
compromised performance for short haul, long haul or DX 
communications...on Phone or CW. Its three large dia¬ 
meter ’’Hy-Q’ traps are individually precision tuned to 
frequency to provide true 1/4 wave resonance on each 
band. And, the entire antenna is at DC ground thus reduc¬ 
ing atmospheric noise to an absolute minimum while 
providing positive lightning protection. Rugged heavy 
gauge aluminum construction... easy to install on ground 
or rooftop. 

For 40 thru 10 meter operation, don’t settle for less than 
the best. Get the vertical that’s known for the contacts 
it makes —Hy-Gain Model 14AVQ...$32.50 Net 

Roof Mounting Kit for Model 14AVQ —Includes adjust¬ 
able roof saddle, guy wires, hardware and complete in¬ 
structions for installing. Model 14RMQ_ $14.95 Net 

Available now from your 
Hy-Gain distributor or write ... 

HY-GAIN ELECTRONICS CORPORATION 

8551 N.E. Highway 6-Linco(n, Nebraska 68501 



OTHER HY-GAIN 

VERTICALS... 






. • 



INCOMPARABLE HY-T0WER 

for 80 thru 10 meters. Rugged 
self-supporting all-band trap- 
less vertical built to deliver a 
lifetime oijopttmum perform¬ 
ance. Mode! 18HT.. .$149.50 ‘ \ 
Net Ml 

FABULOUS MODEL 18AVQ 

for 80 thru 10 meters. The 
world's first low-cost alf-band 
trap vertical. Four individually 
tuned Hy-Q traps. Entire an¬ 
tenna at DC ground. Model 
18AVQ...$49.95 Net 

FAMOUS MODEL 12 AVQ 

for 10, 15 & 20 Meters. Com¬ 
panion to Model 14AVQ. Same 
outstanding performance char¬ 
acteristics for 10, 15 and 20 
meters. Model 12AVQ. $24.50 
Net 

VERSATILE MODEL 18V 

for 80 thru 10 meters. Highly 
efficient, budget priced verti¬ 
cal with simple feedpoint ad¬ 
justment to any band. Mo< 

18V...$16.95 Net 
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Fig. 2. (Opposite page). Schematic of El Marrinero. 
\ OluF capacitor between the 20012 carrier bal¬ 
ance pot and the cathode follower. 

because' both signals could not be taken from 
the same point because of the by-passing ef¬ 
fect of the .01 mF in the ring modulator, it 
just shunted the signal on the detector to too 
weak an output. The solution of taking the 
product detector from the oscillator plate and 
varying the coupling capacitor (50 pF) value 
to the product detector, a 6-9 volt rf signal 
could be set. The 100 kQ resistor on the grid 
of tf le cathode follower does not load the os¬ 
cillator down and the signal for the modulator 
can now be taken off from the 3,3 kid cathode 
resistor which is now a low impedance point. 
This better matches the diode modulator and 
we have 5 volts here to apply to the arm of 
the balance potentiometer. 

While we are talking about the ring modu¬ 
lator it could be mentioned some of the early 
photographs of the rig showed the balance 
pot above the chassis on a bracket. It was 
later moved to a panel control, which in con¬ 
junction with a pF trimmer capacitor nulls 
out the carrier. The pF balances out the fixed 
30 pF added on the other side of the modu¬ 
lator to obtain a greater null. This is necessary 
because the pot lias a metal cover and being 
bolted to the chassis has unbalanced capaci¬ 
tance. It was found un-necessary In use the 
extra capacitors if the pot was insulated from 
the chassis. 

The vfo 

Because of the high value of shunting ca¬ 
pacitance across a small inductance this oscil¬ 
lator is mechanically and frequency stable. To 
me it is amazing having built many type of 
oscillators that seemed to drift forever. T icon 
is probably on-necessary since the 180 pF 
variable capacitor from the ARC-3 transmitter 
padded with a 50 pF APC type capacitor, and 
12 turns of #20 en. w ire wound on a % inch 
ceramic form just tunes the 3,75 to -4.0 MHz 
amateur phone band. The oscillator itself of 
course is tuning 3345 to 3555 kHz, 

A cathode follower was used after the VFO 
to prevent any pulling effect on the oscillator 
which might or might not occur. If the VFO 
was just used in a receiver the follower would 
not be needed. It might seem strange that a 
9002 tube was used for the oscillator in place 
of the 6C4. Either one will work, but the 9002 
is smaller and could be fitted between the box 
and transformer with no room to spare. 

No measurements have been made on the 
oscillator stability, but from a cold start it does 
not drift off from a SSB signal. It has been 



VFO box. Note the coil wound On the ceramic form. 


used in several receivers with excellent results 
without any temperature compensating. 

Receiver 

Pages have been writen in QST on the 
merits of using the 7360 tubes as a front end 
and mixer because of its low inter-modulation. 
We used it to do away with an rf stage. It was 
found the grid coil should be an air wound 
large coil if possible for the best selectivity. 
I ie 4.5 MHz sound if cans were tried and 
found too broad. Because of room restrictions a 
compromise was used by winding 28 turns of 
#28 wire on a XR-50 coil form with ten turns 
on the bottom for the antenna. It works half 
way between the two other coils and is satis¬ 
factory, During the experiments with this tube 
several rules must be followed, the supply must 
he set at 200 volts by adjusting the 10 kO 2 
watt value of resistor. Otherwise the 1200 ohm 
cathode resistor value might have to be 
changed. In some instances the plate load 
resistors have to be lowered to 27 kQ and the 
cathode resistor varied for best output mixed 
signal if a lot of output is desired. The cathode 
value can go as low as 600 ohms. When build¬ 
ing this mixer observe that the accelerator 
lias 175 volts on it, the two plates 150 volts 
and 2 to 4 volts of rt from the \ 1 O to swing 
the beam. If these tolerances are held there 
should be no problem. AVC can be put on the 
tube after the receiver is finished and for pre¬ 
liminary adjustment the AVC bus can be taken 
off and the 100 pF coupling capacitor left out 
it desired. There seems to be some advantage 
in using AVC on this tube where strong local 
signals are heard. 

The signal from the 7360 mixer is fed into 
the mechanical filter which is tuned by a 130 
pF capacitor. Whether this value applies to all 


OCTOBER 1966 


11 















100 A 

FILTER 


Fig. 3, Layout of Et Mar- 
rinero os built by Ed 
Marriner W6BLZ, 


Collins filters is unknown but should be very 
close to a practical value. This one was found 
by putting a variable capacitor across the filter 
and tuning it for resonance and measuring the 
value. 


If stages 455 kHz 

When the signal comes out of the filter it 
goes into a 6BA6 if stage. Here is where most 
constructors run into trouble trying to prevent 
the stage from oscillating. In anticipation the 
cathode resistor was increased from its normal 
value of (>5 ohms to 120 or 220 ohms and it 
is suggested that the new J. W. Miller 913-C.T. 
transformers be used. The grid tap on these 
has been placed one-third of the way down 



Final amplifier, tank coil and TR switch. 
12 


from the top of tbe coil to lower the grid 
impedance. You will notice that the coupling 
to the second if is taken off from the primary 
of the first if transformer by a .005 uF capaci¬ 
tor. Smile if you will, but it serves two pur¬ 
poses, it allows the mixer grid to return to 
ground and it gives more gain phis it stops 
oscillations. This coil incidentally was modified 
by squeezing the coils to within one-half inch 
of each other. This can be tricky but by 
scraping the glue from the rod and inserting a 
spacer one-half inch thick the coil can be 
pushed up against it by taking a piece of wood 
and drill a hall inch hole in it and slipping it 
over the rod. If this is not done the pi will push 
out or the coils will two-block and won't come 
apart, (voice of experience!) It is necessary to 
push the coils together to obtain enough cou¬ 
pling to the 12AT7 mixer grid. The coupling 
from the primary to the second if does not 
effect tbe selectivity because we are using a 
mechanical fil ter. 

Since the placement of the coils in this trans¬ 
ceiver layout were six inches apart a piece of 
BG-174 was used to bring the signal from the 
.005 to the grid of the second if tube. This 
extra capacitance was too much for the 100 
pF tuning the first if can and 80 pF had to be 
put inside the can in place of the 100 pi’. 
The second if can tuned without modification. 

Product detector 

This product detector is becoming very 
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1 : SB-34 ... advanced space 
age circuits. Small size 


solves space problems at home or 
mobile . , . only S395 (12V DC & 117V 
AC bill It-in power supply), Write tor 

complete brochure 



213 E. Grand Ave 
So. San Frintlsco, Calif. 94080 


OCTOBER 1966 


U 














■o 


TQ DC INPUT ON 
HEATHKIT VTVM 

-O 


THIS CAN BE BUILT INTO A METAL TUBE SHIELD,, 

USING A 9-PIN SOCKET 

Fig. 4. RF probe for tuning up El Marrinero. 


popular as it saves a tube. Just don’t use silicon 
diodes or it won’t work, there has to be in¬ 
ternal leakage. The original circuit used IN67’s 
but !N298’s and lN38’s have been used. The 
RFC keeps the rf Irom getting into the audio 
which migl it cause hissing. A 47 kQ resistor 
works just about as well as the RFC. 

This completes the receiver. To align it it 
would be nice to have a signal generator or a 
455 kHz crystal, however, if you don’t just 
tune in an 80 meter signal and peak the if cans 
for maximum output. Remember to ground the 
A VC bus before tuning. 

The rectified audio used for the A VC will 
go up to 15 volts on loud signals. The length 
of time it holds up can be varied by changing 
the value of the 2.2 MO resistor and the 0.6 
pF Mylar or low loss capacitor. The hold-up 
time can he watched on a VTYM voltmeter. 

With ail rf probe make sure that at the 
junction of the two diodes of the product de¬ 
tector have 6 to 9 volts, if there is not enough 
voltage such as 2 volts, the signals will sound 
distorted or not mixing. This can be very 
apparent if you just pull the crystal out if 
you care to see what it sounds like with no 
injection. 

it might lie mentioned that the screen of the 
6CX8 must be by-passed with a heavy capaci¬ 
tor such as the 4 [iF to obtain increased gain. 
With this by pass no capacitor is necessary on 
the cathode. The screen voltage is held con¬ 
stant by the 33 kQ resistor voltage divider, 
making this tube different from using a 6AQ5 
where it is not necessary. 


22k 



Fig. 5. 1200-Hz tone oscillator for inserting a sig¬ 
nal into the microphone jock to produce a signal 
for tuning. Construction isn't critical. 


Confidentially this is a pretty good receiver, 
simple and easy to build except for taming 
oscillations in the if s. 

Test equipment 

I here is no limit on the amount of test 
equipment that could be used when building 
SSB equipment. Many look with awe or 
askance when I say this rig was built with 
just a grid-dip meter, Heathkit VTVM and 
an rf probe and a borrowed R( 'A signal gen¬ 
erator which had a variable output so that 
initial voltage injections could be found. A 
similar rig was built without the generator and 
only a 200-500 kHz receiver used to listen 
to the signal at 455 kHz before it was mixed. 
Most of the SSB trouble come from mixing 
or oscillations in the 3.8 to 4.0 MHz region 
of the driver or final amplifier tubes. A re¬ 
ceiver iir the 3-40 MHz frequency range would 
naturally be helpful listening to the VFO and 
the final signal but you could get by with 
just a GDO. Once the 80 meter signals are 
picked up von can use them to test and align 
the rig. The test gear ranges then from nothing 
to as much as you can lay your hands on. The 
more you fuss with building the gear, the less 
test equipment you need and more ways can 
be found to improvise, for any particular ad¬ 
justment. I find a calibrated capacitor handy 
when trying to find out what value of fixed 
capacitor to put across a coil. A GDO is handy 
for finding a coil’s resonance. A field strength 
meter is handy to balance out the carrier, or 
when tuning up into a dummy load. The old 
“Q” fiver tuning 200 to 500 kHz is nice to 
listen for the first squeek of life out of the 
6BA6 if amplifier. At least you know you are 
SSB on 455 kHz. An rf probe is a necessity; 
see Fig. 4. 

Transmitter portion 

Here we are at the transmitter portion. 
When we are through with this article you 
have had a course in SSB transciever con¬ 
struction . 

Many circuits were tried before ending up 
with this present configuration. Each time the 
rig was finished something new appeared to 
cause circuit changes. Originally a 7360 was 
used for the balanced modulator. It seemed to 
work fine most of the time, however, every 
once in a while carrier would appear. The 
trouble was traced to changing accelerator 
voltage, which caused lipbalancing of the car¬ 
rier. The lube being in the field of the choke 
also caused carrier unbalance as the field 
around Hie tube changed. The circuit was 
changed to the more stable diode ring modu¬ 
lator. 
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The circuit has been described up to 
he 12ATT mixer where we squished the if 
oil together to drive the grid of the mixer, 
"he VFO signal was picked up by a field 
trength meter in the mixer output coil. The 
mal] capacitor between its plates was varied 
mtil the signal from the WO was reduced 
nd the coil tuned up by feeding a tone into 
he audio input of the transmitter. The output 
if the mixer should be about 5 volts of rf 
o drive the 6AG7 which builds the signal up 
o 30 volts of rf sufficient to driv e the 6146 in 
lB-1. A shield box was put around the 6AG7 
ocket and a shield across between the grid 
nd plate pins to prevent oscilation. The sig- 
lal was carried to the 6AG7 grid by RG-174 
oax. The output signal to the 6146 grid comes 
hrough the box by a feed-th ough insulator. 
Jsing this shielding technique the 6146 did 
tot need neutralizing. Since the grid circuit of 
he 6146 is tuned and coupled to the tank coil 
if the 6AG7 inductively to prevent VFO feed- 
hrough, it is prone to seH-oscillation unless 
txtreme shielding is used. If tuning capacitors 
ind large coils are used they should be put 
n a box. For AB-1 operation the 6146 needs 
ibout 50 volts of bias. The 6AG7 bias is ad- 
listed for —10.5 volts so that the cathode can 
ie grounded. This tends to make a more stable 
lriver tube arrangement. 

Tuning of the transmitter can be accom- 
ilished by inserting an audio tone into the 
nicrophone input (See Fig. 5 lor a generator) 
)t by unbalancing the carrier control knob 
:lightly. 

If you’d like to include VOX, the circuit 
or it is shown in Fig. 6. 

Well, thats it. I’m proud of my little rig that 
?oes with me on vacation trips. Despite the 
struggle getting all of the bugs out of it had 
'un finding out for myself how the various 
5SB circuits work rather than just reading the 
Dook. I’m sure there are many improvements 
:hat could be made but the rig sounds first 
dass, and that is what counts. 

. . . W6BLZ 


\tt I2AU7 G/2 J2AU7 



Fig. 6. Optional VOX circuit for El Marrinero. 


MASTER MOBILE'S NEW 

II® 

SLEEK & SLIM 

FOLD-OVER ANTENNA & COILS 




10-15-20-40-80 

METERS 



COIL AND 
WHIP 


New 36" and 48" Stainless Steel 
Laydown Extension used in con* 
junction with miniaturized coils, 
capable of handling 500 Watts 
AM. Adjustable one-piece whip 
and coil moves in and out of resonant 
frequency. Coils are 2 1 / e " in dia., lengths 
range from 2" to 7" depending on de¬ 
sired band operation. Antenna coils de 
signed specifically to handle high power 
mobile operation while utilizing the 
small streamlined antenna design nor¬ 
mally desired for low powered mobiles. 
Extension lays over at 18". Extension, 
coil and whip maximum height 82". 
Constructed of stainless steel with brass 
fittings, corrosion resistant, weather¬ 
proof. Slim locking sleeve holds a rigid 
vertical position, extremely convenient 
in clearing garage doors, car ports 
and low overhangs. Extension terminates 
in a %"-24 stud at both ends for 
additional uses. 



BANDWIDTH RESONANT FREQUENCY 

10 Meters — Approx. 100 to 120 KC 

15 Meters — Approx. 100 to 120 KC 

20 Meters — Approx. 80 to 100 KC 

40 Meters — Approx. 40 to 50 KC 

75 Meters — Approx. 25 to 30 KC 


POWER RATING: AM dc input, 250 Watts • SSB-dc input 500 Watts 

m 


AM-29 36" Stain, Steel Laydown Ext 

Breaks at 18" (Fender or Deck Mt) . $11.95 

AM-35 48" Stain. Steel Laydown Ext. 

Break at 36" (For Bumper Mt.) . 14.25 

AM-30 80 Meter Coil & Whip . 9.95 

AM-31 40 Meter Coil & Whip . 8.95 

AM-32 20 Meter Coil & Whip .. 7.95 

AM-33 15 Meter Coil & Whip ... 6.95 

AM-34 10 Meter Coil & Whip . 5.95 

DEPT. 73 AREA CODE 213, 731-2551 
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Bob Heil K9E1D 
Holiday Inn East 
Columbus, Ohio 


Two Tubes for Two 

Get on two meter sideband with only two tubes 
(and a 20-meter SSB transmitter, of course). 


With the increase in activity and the tre¬ 
mendous amount of nightly QRW on the lower 
frequency bands, we are all forced to move 
up in the spectrum in order to enjoy our op¬ 
erations. Until now, most of llie transmitting 
converters to allow lower frequency SSB units 
be used on VHF have been so complicated, 
that I be converter costs more than the SSB 
generator! Here’s a unit that will let any 20 
meter SSB transmitter be used on two meters 
with a m nimum of materials, time, and labor. 
The end result is most satisfying and will give 
you hours of pleasure without that darn QRM 
and lower frequency squabble! 

The “Two for Two” consists of a simple 
6EA8 oscillator generating 43.333 MHz in the 
triode section and multiplying that up to 130 
MHz which is fed into [lie cathode of the 
6360 mixer. A 14 MHz signal from the exciter 
is fed into the grids of the 6360 with a pre- 
wound 20 meter coil. This makes a very easy 
coil-winding job to construct the Two for Two. 
I he coupling link in the coil can be moved to 
allow proper coupling for the amount of in¬ 
jection needed to drive the 6360 mixer-final. 

The power supply can be built on a sepa¬ 
rate chassis, or on the back of the converter 
chassis, depending on the method and space 
of using the Two for Two. The reason for this 
is that you just may have room in your existing 
lower frequency transmitter to allow the 
mounting of the Two for Two on the back 
panel or on a lip inside the top cover. The 
power supply would then be remote. In any 
event the power supply is very simple. T used 
an old discarded television transformer and de¬ 
signed the supply to give me all of the voltages 
needed, including that always troublesome bias 
voltage. So many of the bias voltages in equip¬ 
ment built today have the battery supplies that 
always cause trouble with dead batteries and 
consequent loss of tubes. This one is a very 
simple, but yet tremendously effective supply 


that allows complete cut-off of the final during 
the receive periods via SI. 

(Construction of the unit is very simple and 
straightforward. The only item to watch dur¬ 
ing construction and layout is that you mount 
the 20 meter B & W input coil, L3 on top 
of t lie chassis and the final amplifier coil, L4 
underneath in order to allow complete shield¬ 
ing between the input and output sections. 
This also allows for the output meter to be 
mounted on the front lip of the chassis along 
with the plate and load controls of the final. 

I he grid capacitor, C ! is mounted on the back 
portion of the chassis with the shaft extending 
through the bottom of the chassis. This con¬ 
trol need only be set once and forgotten, as 
any peaking of this section can be done with 
the exciter. If you desire to mount the con¬ 
verter in vour present transmitter, merely build 
tbe rf section. l*his will make a small strip of 
chassis to mount inside the cabinet. The power 
supply is built on a separate chassis and re- 
moted. SI, the bias control, is most conven¬ 
ient as part of the antenna coaxial relay. Tins 
can be wired to work with your SSB trans¬ 
mitter therefore making complete control of 
the two meter station just as it is on 20 meters, 
VOX and all! 

The crystal socket can be mounted by sol¬ 
dering the pins of the socket directly to pin 
nine of the 6AES and a ground lug. LI is 
mounted as close as possible to pin one as L2 
is to pin six. I his allows for the link from L2 
to lay close to pin two of V2, 6360. Both rotor 
sections of Cl are connected directly to the 
coil, L3, all above the chassis. Two small 
grommets are mounted at each end of L3 in 
the top of tbe chassis and tbe tO ohm resistors 
are wired from pins one and three up through 
the chassis to L3. i'hc two 470 ohm resistors 
are mounted directly on the coil form, L3, as 
the bias center tap is fed through another small 
grommet to the power supply station. C2 is 
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■ 4 4 MHz OUT 


V2 

6360 



XMIT 


200 PiV 
ISOmA 


40>iF' 
600 V 


COIlDaTA 


U - (4 TURNS NO. 22 ENAM ON t/2* 

SLUG-TUNED FORM 

L2-7 TURNS NO. 20 £NAM ON </4" SLUG-TUNED 
FORM, WITH 2 TURN LINK 




6 




2 

- - 

--i 


L3-BAW 25W PLUG-IN TYPE COL ASSEMBLY 
L4 -5 TURNS BAW NO. 3002, C.T„ *STH 2 TURN LINK 



Fig, 1. K9EID'$ Two for Two two meter sideband bond energy to 14-4 MHz. It can be used alone for 

mixer. This simple circuit converts 20 meter side- o few watts of SSB, or with an amplifier. 


mounted on the front panel so that the stator 
sections can actually slip right into the pins 
six and eight of the 6360 tube socket. Solder 
these connections and then solder the coil 
form, L4 directly to the pins six and eight, 
also. C3 is mounted directly to the right of C2. 
All of the rf output meter components are 
mounted on the front panel. Be certain to ob¬ 
serve the shunted resistor across the 1 1 choke 
in the plate lead of the 6360. This is installed 
to prevent any self-oscillation of the rf choke 
and the final capacitor. 

Upon completion of the construction, which 
should take only one good evening of your 
time, begin tune-up by first measuring the 
plate leads with all power off with a VTVM 
to check for any shorts or misconuections. 
After this is determined, apply filament volt¬ 
age and wait for warm up, First measure the 
bias voltage at pin one or three of the 6360, 
SJ should be open, or in the receive position. 
The voltage here should read around —50 
volts. Close Si and while continuing to read 
this bias voltage, adjust R1 so that the bias 
reads about —22 volts. Now observe the color 
of the 6360 plates. They should not be red. 
If they are, adjust HI until they show no 
trace of color; further checking will likely re¬ 
veal that the plate and screen voltages are too 
high as a result of differences in the power 
supply components. Adjust the resistances so 


that the plate of the 6360 reads +280 to 300 
volts and the screen +160 to ISO volts. 

At this time it will be necessary to begin 
checking the oscillator with the grid dipper 
for output. Adjust HI for maximum 43.333 
MHz energy. Then adjust ]!,2 for maximum 
130 MHz energy. While using the dipper, ad¬ 
just 1,4 and C2 to resonate at 144 MHz. Now 
apply 20 meter energy from the exciter and 
tune the plate and load control of the exciter. 
Adjust Cl for maximum grid drive to the 6360. 
The last adjustment will be to adjust the plate 
and load of the 6360 to your antenna system 
and set R2, meter shunt for mid scale reading 
with full carrier injected from the exciter. 
Don't forget that SI must be in the transmit 
position in order to have any energy pass 
through the mixer and final of the Two for 
Two. The tube is completely cut off in the re¬ 
ceiver mode. 

This should complete your unit. A linear 
amplifier can be added for higher power, but 
is not needed for most two meter SSB com¬ 
munications. I his unit runs a few watts PEP. 
With a fairly decent antenna system tlus signal 
can have the effectiveness of much higher 
power and will do quite nicely for those night¬ 
ly contacts without all the muss and fuss, 
though you may need an amplifier with more 
tuned circuits if vou have anv T\T. Have fim! 

. . . K9EID/8 
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Top view of the 432 MHz 
mixer (top) and local in¬ 
jection generator. 


Del Crowell K6RIL 
1674 Morgan Street 
Mountain View, Col. 
Photos: Ken Hetchler 





This easy-to-build and not-too-expemive converter 
will put your 10 meter SSB, AM or CW transmitter on 70 cm. 



TO REC 
CONV. 


l-t/2"N0JG 

U-SHAPED 


U“SHAPED 
.STRAP (C.T.) 


YTQ XM1T 
/ conv. 
f,5W OUTI 


1/4 *2 STRAP 
U-SHAPEQ 
TAP i/3 FROM 

onoom 


14 TURNS NO-22 
1/4* SLUG- 
TUNED FORM 


7 TURNS N0J6 
1/4" SUDG- 
TUNED FORM 
SPACE WIRE DA. 


3 TURNS N0.E4 
S/l6*l.D. 

SPACE TWC£ 
WIRE DlA* 


1000tT 


lOGGpr 


!.5k 

mv z* 


.OOlyF 


.001 pF 


l F H l 0«4WRNS NO-22 ve"iD 


Fig. 1. Schemotic of the local oscillator and multi- MHz. It puts out about a half watt on 404 MHz 
pliers for K6RIL's transmitting converter for 432 for local injection for the mixer. 
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MATERIAL IS .Q3Z BRASS - HOI E SIZES TO BE DETERMINED PROM PARTS USED 



Fig. 2. Layout and construction of the local oscillator-multiplier shown in Fig. 1. I /3 size. 


Like to get on -432 MHz? Activity on the 
band is increasing every day, and the con¬ 
verter described in tilts article makes it 
possible Tor many 1 tains to increase their fre¬ 
quency coverage and modes of transmission. 
This transmitting converter can be built at 
reasonable cost for operation on 432 MHz 
using CW, SSB, or AM. This is a linear sys¬ 
tem which reproduces the type of signal that 
is fed into it. The input frequency of 28 
MHz was picked to reduce spurious signals 
and be compatible with most 10 meter trans¬ 
mitters. It will work with simple transmitters 
designed for only CW and AM, or with more 
elaborate units that cover all modes of trans¬ 
mission. The construction follows in two parts. 
The transmitting converter and local oscillator 
chain arc built as separate units to allow 
versatility, and for easier installation into 
chassis with higher power amplifiers. 

Local oscillator chain 

This oscillator and multiplier chain shown 
in Figs. 1 and 2 uses inexpensive tubes. It 
starts with one half of a 6J6 as a 50.5 MHz 
oscillator. It operates at low plate voltage 
with an 0B2 regulator for frequency stability. 
The three frequency doublers are nearly iden¬ 


tical with exception of the tank circuits. 

Last in the chain is a 6J4 grounded grid 
amplifier which delivers .0 watt at 404 MHz. 
This chain requires plus 150 V but can be 
used with plus 200 V and the output power 
will be approximately 1 watt. Good con¬ 
struction practice must be used as in most 
UHF circuits: direct connections, shielding, 
short leads, good bypassing, etc. 

By building the oscillator and multiplier on 
a separate chassis the builder can use it for 
other experimental work. The unit is fixed 
frequency, it can be mounted in any position 
as it doesn’t require constant adjustment. 

Variable capacitors used are JFD but any 
good quality piston capacitor can be sub¬ 
stituted. The largest expense is feed-through 
capacitors. These can be any coaxial type, 
threaded or solder-in, which are used in TV 
UHF tuners. These are easily broken, so use 
care in soldering them. 

Since the local oscillator chain will be 
needed for adjusting the transmitting con¬ 
verter I recommend that you build it first. 

The transmitting converter 

The converter is shown in Figs. 3 and 4. The 
balanced mixer uses a 616 with the 404 MHz 





_oca! oscillator and multipliers shown in Figs. 1 larger is for the transmitting converter and the 

und 2. The crystal is at left and output is at the smaller is for the receiving converter. The chassis 

•rght. Notice that two output links are shown. The is made of bross. 
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432 MHz transmitting converter. The left com¬ 
partment is the input from the local oscillator and 
the 28 MHz exciter. The two center compartments 


are mixer plate ond driver grid and driver plate 
and final grid. The output connector for about 5 
wotts at 432 MHz is at right. 


local oscillator signal injected at the grids 
and up to 1 watt of 28 MHz signal injected 
into the cathode. 

The driver stage uses a type 5656 tube 
operating class A with -3 to -4 volts fixed 
bias. This tube has an internal screen bypass 
capacitor of 15 pF and doesn't require ex¬ 
terna! bypassing. The circuit is push-pull 
delivering about 2 watts at 432 MHz. This 
tube was built by Raytheon for use as class 
A and C amplifiers in U1IF equipment for 
military and commercial aircraft. It is avail¬ 


able through MARS or surplus outlets. Speci¬ 
fications can be found in ARRL Handbooks 
prior to 1955. The circuit could be rewired 
for a 6939 driver with good results. 

A 6939 in the output stage does a fine job 
as a linear amplifier operating class AB2 with 
fixed bias of -6 to -8 volts. Plate current varies 
from 35 mA with no signal to 90 mA with 
full drive. It will deliver up to 5 watts output. 
All stages in the transmitting converter are 
operated as push-pull circuits. The tank coils 
are balanced quarter waves with the ex- 


6J6 5656 6939 

MIXER DRIVER AMP 



OUTPUT 
432 MHi 
4W PEAK 


CIO " 
470 pF 


IQQQpF 


1000 pF 


SOOOpF 


iOOOpf 


JOGOpF 


lOOOpF 


IQOOpF 


1000pF 


C9 

00 \pF 


tQOGpF 


lOOOpF 


+ 150 
TO aoov 

160 mA 
MAX) 


+ 200 
TO 250V 
(100 mA 
MAX) 


.5W PEAK 
26 MH? 
SSB.AM0W 


NOTES 


* BUTTERFLY 

• JjjH OR 5 TURNS NO. 26 ENAM. l/S' 1 1.0 


aiAS CIRCUIT 


Fig. 3. Schematic of the mixer and linear ampli¬ 
fiers for K6R!L'$ transmitting converter. L6 should 


be shown as series-tuned half-wave lines with C6 at 
the end. See the photograph at the top of the page. 
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MATERIAL IS 012 BRASS 




hole sizes to be determined from parts used 
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CUT OUT 
SHIELDS 


SFDE VIEW 


END V£W 


ALL COILS MADE WITH NO, 14 OR 16 
TINNED OR SILVER WIRE 

SEND INTO SHAPES SHOWN AT RIGHT 


COIL 

A 

B 

c 

LI 

3/4* 

1/4* 

1/2“ 

L2 

f 

l/4 rt 

9/16* 

l3 

1-1/4" 

1" 

9/16“ 

L4 

3/4“ 

1/4* 

1/2“ 

L5 

r 

1/4* 

9/16* 

L6 

HIM* 


9/16” 

LT 

1/4" 

f/4" 

L/2' 


L2 

L3 

LA 

L5 


L6 





Fig, 4. Layout, construction and coil data for the transmitting mixer shown in Fig. 3, Vs size. 



ception of the 6939 grid which uses hali 
wave lines because of the high input capaci¬ 
tance. A quarter wave circuit would he too 
short to allow proper coupling. All lines are 
bent into a hair-pin shape. Most are bent at 
an angle as shown to conserve space and 
allow coupling between stages. 

The butterfly capacitors used are Johnson 
160-104 (9M11) and the tank is soldered 
along each side. 

Construction 

Shields are used across tube sockets for 
isolation and stability. The chassis parts were 
made from .035 inch brass, bent to form the 
shape required. Other shapes and styles may 
be used but the constructor must keep in 
mind that shielding and short lengths are 
necessary for good performance. All voltages 
are applied to tubes by feed-through capa¬ 
citors and the dc circuitry is outside the 
chassis. Grounded tube pins are soldered di¬ 
rectly to the chassis and shields are also 
soldered across the sockets. Brass gives the 
builder an opportunity to solder parts directly 
to the chassis as welt as to conduct heat from 
tubes. 

Adjustment and operation 

After construction is completed, check for 
errors (wiring and assembly), A grid dip meter 
should be used to adjust the tuned circuits 
to frequency. 

Next the dc voltages and local oscillator 
injection can be applied. Don’t forget the 
bias for the tubes first. The transmitting con¬ 
verter current drain should be under 70 mA 
total with no 28 MHz drive. Feed in 28 
MHz energy and adjust all the tank circuits 


for peak output at 432 MHz. Coupling is 
adjusted by bending the lines for maximum 
output and at the same time decreasing the 28 
MHz level. After the circuits are all peaked, 
the output power should be greater than 4 
watts with full 28 MHz drive. Both the 5656 
and 6939 should indicate grid current. W ith 
the output connected to an antenna through 
a relay, and a receiving converter on. a small 
amount of noise will he noticed from the 
tubes which can be eliminated by switching 
die bias voltage to -22 volts for standby as 
shown in circuit diagram. This changes the 
bias voltage to cut both tubes off dining 
standby and can be done by a pair of con¬ 
tacts on the antenna relay. 

¥ 

The exciter output pow er must he reduced 
to approximately .5 to 1 watt for driving the 
inixer input. There are many ways to ac¬ 
complish this. Fig. 5 show's the most com¬ 
mon method. 

This converter was constructed to allow 
mounting which will have provision for tuning 
from a front panel, i notice much of the 
equipment in magazines is without front panel 
controls. I pref er controls on all the equipment 
used at this station, as this makes for more 
flexible operation and everything can he 
located in racks. 

Good luck. See you on 432 side band. 

. . . K6R1L 
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LOAD WMICH WILL DISSIPATE 
POWER FROM TRANSMITTER 
USED. THE HEATH CANTENNA 
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Fig. 5* Pad far reducing the power from a 28 MHz 
transmitter to about 1 W. 
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Robert Frtess K6HMO 
2434 Rock Street #10 
Mountain View, California 



A Low-Cost FET 
Two Meter Converter 


This converter uses inexpensive field effect tran¬ 
sistors as mixer rf amplifiers. It has a noise figure 
of less than 2.5 dB and very low cross modulation. 


In the last year or two several bipolar tran¬ 
sistors (conventional junction transistors) have 
been introduced which provide excellent VHF 
characteristics. A low noise VHF converter us¬ 
ing these devices will be lower in cost, pro¬ 
vide better performance, and use simpler cir¬ 
cuits than a vacuum tube converter. Bipolar 
transistors costing only a dollar or two will 
produce noise figures as low as dB at 144 
MHz. These devices share one serious short¬ 
coming, however. They are very susceptible to 
cross modulation. 

Cross modulation 

One feature that all bipolar transistors and 
diodes have in common is a transfer function 
in which the current flow in a forward biased 
pn junction, e.g. the base-emitter junction of 
a transistor, is proportional to e |V kt , where q 
is the charge on an electron, k is Boltzmann's 
constant, v the applied voltage, and t the 
Absolute temperature. e'i v/u * can be expanded 
into a series as 

gqv/kt — 1 -L qv/kt -j- (qv/kt) 2 + (qv/kt) 3 + . . . 

2! 3! 

The even order terms produce harmonics, 
even order combination frequencies, and dc: 
terms. These products are usually not trouble¬ 
some. It is the odd order terms which cause 
cross modulation. 


At room temperature, 290°A, kt/q is equal 
to 26 millivolts. For voltages v greater than 
26 mV the exponent qv/kt lias a value greater 
than unity, it can be seen that the third order 
term increases rapidly when qv/kt is greater 
than unity. If v is composed of two voltages 
E^siiijjjt + E^siiv-dot a little algebra will show 
that there will be a component at jq with am¬ 
plitude proportional to E b and a component 
at with amplitude proportional to E a . This 
causes cross modulation. 

The action of the fifth and higher order odd 
terms is similar to that of the third order term. 

Therefore, we can conclude that with bi¬ 
polar semiconductors applied voltages around 
26 mV. will result in serious cross modulation. 
It is important to note cross modulation can 
occur not only in the first stage of a receiver, 
but in any stage where two or more large am¬ 
plitude signals are present. 

The designer of a receiver front end is faced 
with a serious problem. A highly selective 
filter which would prevent all but one signal 
from reaching a transistor or diode will be a 
lossy device. In order to have a noise figure as 
low as possible it is desirable to precede this 
filter with enough gain to make its effect on 
noise figure negligible. However, this gain may 
result in the whole 2 meter band being am¬ 
plified at once by 30 dB or more, and large 
voltages may easily result when strong signals 
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T1SS4 


HF 
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JOHANSON £954 


+ 12-19 O 



OUTPUT 
TO RCVR 


LOW BAND 
ANT 


COIL DATA 

LI - 6 TURNS NO. 16 1/4“ I.D..3/4" LG., 

TAPPED I TURN FROM GNO END 

L2.L3 - 0.82yH DELAVAN RFC 

L4- 5-1/2 TURNS NO. 16 1/4" I.D-, 3/4 

L5.LT- 5 TURNS NO. 24 ON MICROMETALS T-30-JJ 
TOROID CORE <A COIL SIMILAR TO L4 
COULD BE SUBSTITUTED) 

L6- 15 TURNS NO. 26 CLOSEWOUNO 
ON 1/4“ SLUG-TUNED FORM 
L8- 3.3 >>H DELAVAN RFC 


Fig. I. Schematic of K6HM0's low-noise, low-cross 
modulation two meter converter using inexpensive 
field effect transistors (FET's). This converter con 


give a noise figure of under 2.5 dB, gain of 27 dB 
and very good rejection of cross modulation prod¬ 
ucts. 


are present. Some readers may have had 
trouble with FM and TV stations showing up 
in their transistor converters or receivers. It is 
usually insufficient front end selectivity and 
resultant cross modulation which are respon¬ 
sible. 

The FET at VHF 

The field effect transistor has an almost 
perfect square-law transfer function, i.e. odd 
order terms are almost nonexistent. The result 
is greatly improved cross modulation perform¬ 
ance. In addition, recently introduced FETs 
are capable of very low noise performance in 
the VHF and UHF range. Noise figures as 
good as any vacuum tube or bipolar transistor 
are readily obtainable. 

I’he device selected for this converter, the 
TIS34, is made by Texas Instruments and is 
encased in an economy plastic package. The 
price is $2.80. The TIS34 is very similar to 
the 2N3823—it appears to be the same chip— 
which has been available for some time for 
about $12. The data sheet for the 2N3823 is 
much more complete than the one for the 
TIS34 and it was used in the design of this 
converter. 

Construction 

The FET converter shown in Fig. I was con¬ 
structed on a piece of printed circuit material 
cut 4x6 inches. The completed converter was 
mounted in an upside down 4x6xl/2 inch 
aluminum. 


The circuitry is very conventional and 
makes use of single-tuned transformers for 
impedance matching and to provide the re¬ 
quired selectivity. 

7he noise figure test for the !S34 specifies 
a source impedance of 1000 ohms. This is ob¬ 
tained with the tapped input inductor. The 
drain load impedance is simply the parallel 
combination of the real part of the FE' input 
impedance and Rl. The imaginary part of the 
input impedance is tuned out with L4 and C2. 
L2 is a standard i! choke used for neutraliza¬ 
tion by resonating with the drain-gate capaci¬ 
tance at 144 MHz. The second stage is essen¬ 
tially identical to the first. The rf amplifiers 
are simple, stable, and use very few compo¬ 
nents. 

The design of the mixer was almost en¬ 
tirely empirical because of the lack of large 
signal data. The best compromise between 
noise figure and gain resulted when the FET 
was biased to a few hundred microamperes 
with the source resistor, (remember cathode 
bias) and then driven on with the local oscil¬ 
lator power, better performance was obtained 
with the available local oscillator power when 
the local oscillator was introduced at the gate 
rather than at the source. Che mixer output 
circuit is resonant at 28 MHz. The 51-ohm 
resistor terminates the receiver used with the 
converter and with L6, C6, and C7 determines 
the drain load impedance of Q3. 

The local oscillator circuit is the same as the 
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Top view of the FET two meter converter. 





one used by Frank Jones, W6AJF, in his con¬ 
verters shown in the June issue of 73. Briefly, 
L8 and C5 are resonant between the funda¬ 
mental and the third overtone frequency. In 
this case L7 and C4 resonate at twice the third 
overtone frequency at 117 MHz. This results 
in an if frequency of 27 to 31 MHz. Other if 
frequencies could We used merely by selecting 
another crystal frequency and scaling the 
mixer output circuit to the desired frequency. 
For example, for 14 to 18 MHz use a 65 MHz 
crystal and double L6, C6, and C7. 

The switch at the if output is used to switch 


Fig. 2. Test setup used for cross modulation meas¬ 
urements. 


the communications receiver between the con¬ 
verter and a low frequency antenna. 

Performance 

The completed converter iias a noise figure 
ot just under 2.5 dll measured on a Hewlett 
Packard Noise f igure Meter. The gain from 
144 to 28 MHz was measured and found to 
be 27 dB. Cross modulation measurements 
were made in order to compare performance 
with a conventional bipolar transistor con¬ 
verter. The setup shown in Fig. 2 was used 
for these measurements. The attenuator was 
included in order to assure that cross modula¬ 
tion observed was not produced in the com¬ 
munications receiver. 

The converter-receiver combination was 
tuned to generator #1 at 145 MHz. Generator 
#1 was modulated 30$ with a 1000-Hz tone, 
and the output level to the converter was 5 
microvolts. The modulation on generator #1 
was then turned off. Generator #2 was tuned 
to 146 MHz and modulated 30$ with a 1000- 
Hz tone. The output level of generator #2 was 
then increased until the signal from generator 
#1 appeared to be modulated 1 % (30 dB down 
on the YTVM). In ordinary use 1$ represents 
a just detectable case of cross modulation. 

This test was performed on both the con- 
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verter described here and another using bipolar 
transistors. The results are shown below along 
with other comparative measurements: 

Bipolar FET 

Noise Figure 3.1 dB 2.4 dB 

Gain 24 dB 27 dB 

Kf input for 

1% cross mod. 0.5 mV 27 mV 

As can be seen the FET lives up to the 
claims made for it. 27 mV at the input means 
about 1 volt at the gate of the mixer where the 
cross modulation should be occurring. This im¬ 
proved performance means that fellow down 
the street would have to increase his power 
2916 times in order to produce the same 
amount of interference. 

On the air tests at the authors shack have 
confirmed the improvement in cross modula¬ 
tion resistance. With the bipolar converter, 
the modulation of a local repeater could be 
heard on every other signal on the band. W ith 
the FET converter, no detectable crass mod¬ 
ulation has been observed from the repeater 
or any other local station in sev eral months of 
operation. 


Miscellaneous 

Power for the converter here is supplied by 
a transistor transmitter used with it. There is 
plenty of room, however, to build a power 
supply into the converter. A suitable power 
supply is shown in Fig. 3. 

The trimmer capacitors used here are quite 
expensive. They sell for more than the FETs. 
Almost any other good quality type would be 
a suitable substitute. Small ceramic trimmers 
could be used at a considerable saving. 

For those who have an especially acute 
cross modulation problem, and who are willing 
to experiment, even better cross modulation 
performance than that obtained with this con¬ 
verter could be obtained with the common 
gate configuration. The common gate config¬ 
uration is similar to grounded grid in a vac¬ 
uum tube. Fhe noise figure will be about 0.5 
dB higher and the gain a little lower, but be¬ 
cause of the lower impedance levels the volt¬ 
ages will be lower and remember it is the 
voltage that leads to cross modulation. 

. . . K6HMO 
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Fig, 3. Power supply suitable for use with the FET 
converter. 


CAVEAT 
EMPTOR ? 


No say the buyers of 73's fast growing 
want ad section. Caveat Emptor? CE’s low 
price of $2 for 25 words (non-commercial 
ads) brings excellent results. You know why. 
73 is read by the active, money-spending 
hams. Our want ads are the cheapest, and 
they're also set in clear, easy-to-read type 
with lots of space between them. And we're 
not nasty about the length, either round the 
price off to the nearest dollar ($1 minimum) 
if you have more or fewer than 25 words. 

We don't encourage businesses to advertise 
in Caveat Emptor? since 73's regular space 
rates are so low—as little as $18 for a l/16th 
page display ad. But if you insist, the charge 
is $5 for 25 words, or $50 in advance for 25 
words per month for a year. 

A few hints for your ads. Type your copy. 
Don't abbreviate since you pay for words, not 
space. Include your full name and address as 
well as your call; not all hams have a Call- 
book, though they certainly should. We put 
the first few words in bold face capitals, so 
make them attract attention. Don't put “For 
Sale" in the ad; everyone knows that's what 
the ad is for unless you say otherwise. 

Please type your ad on a large, plain piece 
of paper. 

Send money and ad to: 

Caveat Emptor? 

73 Magazine, Peterborough, N.H. 03458 
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Wade Williams K5ILG 
2327 Wheeling Avenue 
El Paso, Texas 


Electronic Thermometer 


Although this instrument is not exactly in 
the category of ham radio equipment, it is of 
an electronic design and an excellent project 
for fire gadget builder. It's an electronic ther¬ 
mometer that may be used for a remote tem¬ 
perature reading with a scale from —50 de¬ 
grees C to 250 degrees C. You can also cali¬ 
brate it in Fahrenheit degrees. 

Thermistors are thermally sensitive resistors 
whose primary function is to show a change 
in electrical resistance with a change in tem¬ 
perature. They are extremely sensitive to 
minute changes in temperature. A characteris¬ 
tic of thermistors is their wide range of nega¬ 
tive or positive temperature coefficients. Be¬ 
cause the resistance of a thermistor is a func¬ 
tion of ambient temperature, thermistors can 
be effectively used in devices to measure or 
control temperature. The h gh resistance of a 
thermistor as compared to the resistance of 
long leads makes possible accurate tempera¬ 
ture measurements from remote locations . . . 
such as your operating desk. 

The bridge circuit shown in Fig. 1 may be 
used as a deflection device where the output 
can be calibrated directly in temperature. An 
0-J mA meter is used as the indicator. It is a 
GE Type D.0.91, Catalog No. 512x22. The 
thermistor is G.E. 3D-054- 100Q plus or minus 
1% at 25 degrees C. For calibration of the 
bridge circuit close the Null Switch (HI) and 
adjust the potentiometer for minimum read- 



1.35V 



RJ IOO 
NULL 


Hod 


Fig. 1. Bridge type electronic thermometer. T is □ 
GE thermistor as discussed In the text. 



Fig. 2. Ohmeter type electronic thermometer. F is 
a thermistor. It's discussed in the text. 


ing. Open the Null Switch and adjust R2 
(150Q pot) for calibration. Switch can be 
miniature (or standard) push button type for 
temperature readings. This bridge circuit can 
also be used as a null type of bridge where 
the variable resistance is adjusted to null the 
bridge output and calibrated in terms of tem¬ 
perature. The five resistors in this circuit must 
be of the precision, type for accuracy. 

The ohmmeter type circuit as shown in Fig. 
2 employs the GE Thermistor No. 2D-11.19, 
2.32 kQ, plus or minus \% at 25 degrees C. 
An 0-1 mA meter is used as the indicator. It 
is G.E. Type D.< >, 91, Catalog No. 512x22. 

lie 3360 resistor must be one of precision 
type. For accuracy, components of best qual¬ 
ity are recommended. The switch is a minia¬ 
ture or standard pushbutton type for tem¬ 
perature rea< lings. If your dealer cannot supply 
you with the thermistor contact the General 
Electric Company, Magnetic Materials Sec¬ 
tion, F. O. Box 72, Edmore, Michigan. The 
price is $5.10 each. 

Calibration of the meter is not difficult, al¬ 
though it takes a little time to calibrate the 
entire scale for normal use such as from —32 
to 120 degrees F. A comparison thermometer 
of good quality is recommended. 

It might be possible to use the thermistors 
which are incorporated in radiosondes and 
available at some surplus outlet. Inasmuch as 
these circuits are critical, considerable experi¬ 
mentation may be necessary to develop an 
accurate thermometer. 

. , . K5ILG 
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1000 watt (p.e.p,) mobile antenna 
at a mint-power price! Quick-con¬ 
nect high power inductors for 160*- 
80-40-20-15-10 meters have excep¬ 
tional figure of merit— M CT— that 
measures appropriately 230 on 80, rises to 350 
on 15 meters. Webster invites comparison of this 
sky power antenna particularly its high efficiency 
space-wound coils, suspended—not molded—in¬ 
side a protective all-white tenite housing. Com¬ 
pare also the precision machined hinged column 
assembly that releases coil whip for right-angle 
laydown —forward or to the rear. Lockup into 
operating position is equally fast, Install 8IG-K 
give your mobile signal a real sendoff. Two column 
sizes for bumper and deck mounting with overall 
lengths, respectively, of 93" and 77", And use the 
money you save to buy a fine Webster mount. 


Band-spanner 


Want a fully streamlined car an¬ 
tenna that will handle 500W p.e.p.? 
Buy Band-spanner as thousands 
have over the past sixteen years. 
One clean-cut antenna —nowhere 
over U/a" in diameter—that delivers big sky power 
on 80-40-20-15-10 meters plus MARS. Band-change 
in seconds too just by raising or lowering the top 
whip (which contacts a section of any of the inter¬ 
nally exposed Inductor turns) and exact resonance 
on any in-band frequency. Band-spanner—truly 
streamlined —de-emphasizes the appearance of a 
fair size antenna on a new car, It has a two-tone 
fiberglass column and an attractive, epoxy-sealed 
loading section that blends both with car and 
surroundings. Two column lengths? Model ABB f 
117* overall extended, 63" telescoped and Model 
A8D, 93" overall extended, and 60* telescoped. 


160*meter coil 300V-' p.e.p, 


Model THMD, 

de luxe 3-hole 
mobile mount* 




Model BCM, 

bumper chain mount, 
(spring not supplied) 



Model SHM, 

single hole de luxe 
mobile mount. 


Write today for free BIG-K and Band-spanner brochures 



RAYTHEON COMPANY 


213 East Grand Ave^ South San Francisco, Catif, 94080 
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Herbert Brier W9EGQ 
385 Johnson Street 
Gary, Indiana 46402 

Controlled Avalanche 
Silicon Rectifiers 

Another improvement in solid-state electronics 


i'o explain what Controlled Avalanche Sili¬ 
con Rectifiers are and whv thev are better 

■ m 

than conventional silicon rectifiers, we must 
first review a few rectifier facts. 

Over the past several years, silicon rectifiers 
have been gradually replacing vacuum-tube 
rectifiers in the power supplies for electronic 
equipment, because of their high efficiency, 
compactness, and convenience. \ lowever, as 
almost everyone who has used them has dis¬ 
covered, silicon rectifiers are not foolproof, 
primarily because of their severe voltage limi¬ 
tations. 

Under controlled conditions, silicon rectifiers 
with voltage ratings well above 1000 volts 
can he made, but 400 to 600 volt units are 
much easier and less-expensive to make. 

When a rectifier is forward biased—anode 
positive with respect to its cathode—it will 
pass its rated current with a very small voltage 
drop across it. But when the rectifier is reverse 
biased (hooked up backwards, as it were), 
little current will flow tltrough it in the re¬ 
verse direction until the voltage reaches a 
critical value. Above this critical peak inverse 
voltage (piv) nr peak reverse voltage point, 
the reverse current increases very rapidly. 
“Avalanches,” as the solid-state engineers say. 
T1 te combination of high voltage and high 
current can destroy a rec tifier in microseconds. 

Actually, the normal voltages present in 
solid-state rectifier systems are only a minor 
problem, because they are easy to determine, 
The big trouble is with voltage transients in¬ 
side nr outside the power supply. For example, 
lightning strikes have produced instantaneous 
voltage peaks up to 5600 volts on regular 120 
volt power lines. In addition, an arcing switch, 
a chattering relay, a blown fuse, a momentary 
power interruption, or the opening or closing a 
switch at a crucial point of the AC] cycle can 


all generate transient voltage spikes ten times 
as great as the normal peak inverse voltages 
across the rectifiers and blow them instantly. 

Surge arrestors connected to various parts 
of the power supply circuit can cut transient 
voltage spikes down to size. But the rub is 
that they may cost far more than the rectifiers 
they are supposed to protect. Furthermore, 
the only way to determine the proper values 
for many protective devices is to measure the 
transient voltages on a fast writing oscilloscope 
or a peak-reading voltmeter and experimen¬ 
tally adjust values to reduce the transients to 
the lowest practical value. 

Unfortunately, transients have a nasty habit 
of appearing to be cured and then popping up 
worse than ever when least expected. As a 
result, several rectifiers may be destroved be- 
fore the transients are suppressed. 

Now, at long last, we come to the Con- 
trolled-Avalanche Silicon Rectifier. Remember 
that the reverse current through a conventional 
silicon rectifier “avalanches” or increases very 
rapidly when the peak inverse voltage across 
the rectifier exceeds a critical breakover value 
and destroys the rectifier. Taking a critical 
look at the well-known fact that, while tran¬ 
sient voltages in rectifier circuits frequently 
reach very high peak values, they are normally 
of very short duration and contain little 
energy, the rectifier engineers reasoned: if tee 
ran cause the rectifier'$ back resistance to de¬ 
crease even more rapidly than in a conven¬ 
tional silicon rectifier at the breakover point, 
the low resistance will present a virtual short 
circuit to the transient and will chop off the 
voltage spike before it can damage the rec¬ 
tifier. 

To achieve their aims, the rectifier engi¬ 
neers carefully refined the silicon from 
which the new rectifiers were to be manu- 
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factored so that its resistivity would be uni¬ 
form throughout the entire slab, instead of 
being composed of layers of different resis¬ 
tivities as in less-carefully processed silicon. 
In addition, they doped the silicon very pre¬ 
cisely while forming the rectifying junctons to 
make their interfaces as smooth and as free 
of voids as possible. 

In operation, the controlled avalanche rec¬ 
tifier performs exactly as theory predicted it 
would. Under normal conditions, it performs 
just like a conventional silicon rectifier, but 
when a transient voltage peak comes along, 
the avalanche effect slices off the peak before 
it can injure the rectifier. 

High Voltage Operation. Controlled Ava¬ 
lanche rectifiers have another advantage in 
high-voltage power supplies. As mentioned 
earlier, silicon and other solid-state rectifiers 
are strictly limited as to the amount of voltage 
they can withstand. Consequently, to rectify 
high voltages with them, it is necessary to 
connect a number of low-voltage units in se¬ 
ries. But this procedure produces complica¬ 
tions with ordinary silicon rectifiers. 

Conventional rectifiers show considerable 
difference between units in their back resist¬ 
ance and in the length of time that it takes 
them to recover their back resistance when the 
applied AC voltage swings from positive to 
negative. For thee reasons, it is usually neces¬ 
sary to connect equalizing resistors and capaci¬ 
tors across each rectifier in the string when 
conventional silicon reeitifiers are connected 
in series. 0.02 uf capacitors and 1000 ohms per 
volt of rectifier piv are typical values. 

But the controlled characteristics of con¬ 


trolled avalanche rectifiers usually eliminates 
the need for equalizing resistors and capacitors 
in series circuits. 

Selecting 1 Controlled Avalanche Rectifiers. 
Several of the well-known rectifier manufac¬ 
turers, such as CE, RCA, and Sarkcs Tarzuin, 
are manufacturing controlled avalanche recti¬ 
fiers. Sarkcs I arzian, in fact, is now furnish¬ 
ing the controlled avalanche type of rectifieis 
under the same type numbers and prices as 
of their older rectifiers which did not have 
this feature. Some other manufacturers make 
both controlled avalanche and conventional 
silicon rectifiers, and still others make only the 
conventional type. You, therefore, must exer¬ 
cise a little care in your selection if you want 
the new controlled avalanche type. 

One way to identify controlled avalanche 
rectifiers is to check piv’s in your electronics 
parts catalogue. Two of them are listed for 
the controlled avalanche rectifiers. Use the 
lower figure for designing the power supply. 
The higher “non-repetitious” or transient piv 
is the point at which transient voltage spikes 
will be chopped off. 

Incidentally, when conventional silicon rec¬ 
tifiers are replaced with controlled avalanche 
rectifiers, it is not necessary to remove any 
protective devices already" installed in the 
power supply. Leave them in for an extra 
safety factor, because controlled avalanche 
rectifiers are not cure-alls for all rectifier ills. 
Extra-energy transients can still damage a 
controlled avalanche rectifier, if the rectifier 
is not conservatively chosen. But the impor¬ 
tant fact is that the odds go up in your favor 
when you use them. * - * W9EGQ 


The Touch Keyer 


This simple circuit allows key-type opera¬ 
tion without a key. The operator just touches 
the grid and taps out the CW with his finger. 
When you touch the sensor plate, a small cur- 


O 



-O OUTPUT TO 

keying ORourr 


o 


BSVAC 

THRU 

ISOLATION 

XFMft 

iTRIAD liSOtl 


CRI 

RCA N3254 
OR EQOIV, 


Hr 

, BJ \ 


SCR 
GE P06 


TOUCH GRID 
(SEE TEXT) 





RYl 

SJGMA J(F |:90OO ACS 


Fig. I. Here's the ideal substitute for a key: 
Touching the touch plate with your finger turns 
on the silicon controlled rectifier (SCR), which 
throws the relay to key your transmitter. 


Fig. 2. The touch grid 
can be made from etched 
circuit board like this, or 
can simply be two wires. 



rent is applied to the gate of the SCR from 
the battery HI. This turns on the SCR, which 
supplies half-wave power to relay RY1 to en¬ 
ergize the relay. Diode CRI provides a return 
path for the relay-induced voltage and is nec¬ 
essary' to prevent 6l l cycle relay' chatter. The 
SCR triggers when a low level positive current 
is applied to the gate of the SCR anti turns 
off as soon as the current is removed. The 
low battery voltage along with the use of an 
isolation transformer provides no hazard to the 
operator. . . . David Metzger K8GVK 
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The straight key is the basic CW instrument. This 
is E. F. Johnson's model 114-310. 


Jack Althouse WA6CEZ 
Rt 3 Box 744-B-2 
Escondido, Calif. 92025 


Look What’s Happened to 

the Telegraph Key! 


CW is not yet dead. As a matter of fact, if 
the current offerings of the telegraph key 
manufacturers are any indication, it may be¬ 
come as popular as single-sideband. 

The traditional mechanical keys are still 
around and in a variety never available before. 
But the big new sound on the CW bands 
comes from the kevers—electronic devices 

m 

using space-age circuits to make sending easy 
and more precise. 

The electronic kevers require SPOT key 
action. So, for the first time in many years, the 
“Sideswiper” key is in the spotlight. 

And there are kevers with features that re¬ 
sult, strangely enough, from the popularity of 
voice-only SSB transceivers. 

The new look in CW has brought forth a 
bewildering array of keys and keyers to suit 
the purposes of any CW operator. In this arti¬ 
cle we will describe the relative merits of the 



A semi-automatic key by E. F. Johnson. Model 
114-520. 


different keying methods and list the features 
of commercial keys and keyers. 

Straight keys 

The time-honored straight key is univer¬ 
sally present in ham shacks and commercial 
radio rooms. With its round black knob it 
hasn’t changed much since before radio was 
born. Unless the I CC changes its mind about 
code exams it’s likely to be around for a long 
time to come. 

It's the only key recommended to the be¬ 
ginner for code practice and for operating on 
the novice bands. The amateur whose primary 
interest is in phone operation may never want 
anything more elaborate. 

The E, F. Johnson Co. makes a complete 
line of straight keys ranging in price from 
$2.40 to $7.95. Tfie lower priced keys are de¬ 
signed primarily for code practice. They have 
phenolic bases than can be cracked if screwed 
too tightly to the operating table, ’’he more 
expensive models feature metal bases, smoother 
bearings and more precise adjustments. Keys 
are available with shorting switches (a feature 
important in wire telegraphy but not usually 
needed by the amateur radio operator) and in 
different decorative finishes. 

The Brown Bros, model ST has a heavy 
square base that will not tilt under normal key¬ 
ing pressure, it is useful on a glass-topped 
desk where it would be difficult to screw down 
a conventional key. 
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Left. Brown Bros, model UTL sideswiper has tap¬ 
ped holes on front and bottom for mounting in 
custom electronic keyers. Right. For those who 


need a complete sideswiper, the UTL can be pur¬ 
chased mounted on a square bose. 


Semi-automatic keys 

It’s entirely possible to send CW at 30 wpm 
and above with a straight key. But it is diffi¬ 
cult and soon becomes tiresome. Thus, for 
many years, operators have favored the “bug” 
or semi-automatic key. it makes a string of 
dots when the lever is pressed to the left. 
Dashes are made manually by moving the 
lexer to the right. It is a vast improvement 
over the straight key for sending speeds above 
15 wpm. 

Although the semi-automatic key is sub- 
stantially more expensive than the straight 
key, it stands out as a star performer in the 
fight against inflation. In 1925 the Vibroplex 
Co. advertised their “Bug” at $17. Forty years 
later their “Champion” model sells at $17.95. 
Other models with jeweled bearings, attractive 
finishes, and complete with cord and wedge 
range up to $33.95. 

The wedge slips under the circuit closing 
switch of a straight key (if it has one) so that 
the semi-automatic key can be attached to the 
transmitter keying circuit without permanent 
wiring. It’s useful to the commercial operator 
who takes his own key to work with him but 
is not generally used by amateurs. 

The standard semi-automatic key is for 
right-lianded operators but left-handed models 
are available. 

Electronic keyers 

The electronic keyer is the device that sits 
in the spotlight today. It’s truly a product of 
the age of electronics. 

The multivibrators, gates, binary counters 
and other circuits that came into widespread 
use with the advent of Radar led to experi¬ 
ments with electronic keyers more than twenty 
y'ears ago. In the past few years severa com¬ 
mercial designs have appeared. 

The electronic keyer uses a two-way lever. 


Press to the left and it makes a string of dots; 
press to the right and it makes a string of 
dashes. But that’s not all. Just as a doughnut 
is not complete without a hole in the center, 
Morse code is not complete without proper 
spacing between the dots and dashes. Elec¬ 
tronic keyers form the spaces with their “self- 
completing” action. 

here’s how it works: Press the key to make 
a dash. Once the key* has been lightly tapped 
the events to follow are temporarily out of the 
operator s control. The keyer will make a dash 
and then it will make a space. After the dash 
and the space are over the operator regains 
control and can call for the next dot or dash. 

It’s because of this “seH-completing” feature 
that the first try at operating an electronic 
keyer can be a frightening experience. If the 
key is not pressed at the proper times the 
output is gibberish. But, once the technique 
is mastered, code spouts out of an electronic 
keyer with a macl i e-like precision that is 
pleasing to the ear. Dots, dashes and spaces are 
perfectly “weighted,” that is, dots and spaces 
are exactly 14 as long as dashes. 

J lallicrafters’ model HA-1 at $79.95 is a 
typical keyer. It will operate at speeds from 
10 to 65 wpm, has the self-completing feature 



The Vibroplex "Blue Racer" is typical of the semi¬ 
automatic keys. The wedge, in foreground, con¬ 
nects to the station's straight key. 
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ElectfOphysica Corporation's "Autronic" key typi¬ 
fies the new generation of sideswipers. 


and includes an audio oscillator to monitor 
sending through headphones or on its sell * 
contained speaker. 

Electrophysics Corp. markets a transis¬ 
torized keyer at $79.50 with similar specifica¬ 
tions. The panel lettering has been rotated 
15 so it is readable with the keyer horizontal 
or set on end. 

Sideswipers 

The keyers described above require a sepa¬ 
rate key for their operation. It must have a 
SPDT action, one contact for dots, another for 
dashes. Pioneer builders of electronic keys bad 
to make their own. One method was to adjust 
a semi-automatic kev to have continuous clos- 

m 

ure on the dot side. Another was to place two 
straight keys back-to-back. 

Today, keys designed especially for elec¬ 
tronic keyers are available. Electrophysics Cor¬ 
poration’s “Autronic* key, $19.95, takes less 



The "Autronic" key by Electrophysics Corp. Only 
2" high it can be placed on end to save desk 
space. In its semi-automatic mode dashes are 
made manually. This mode is used "key down" 
for transmitter tuning. 

space on the operating table than either a 
straight or semi-automatic key. 

Brown Bros, model l l'L, $10.95, is a kev 
mechanism without a base for mounting on a 
home-brew keyer. Their interesting model 
CTL, $18.95, has a straight key and a side¬ 
swipe!* on a single base. 

Both Yibroplex and Productive Tool make 
keys for electronic keyers that are similar in 
appearance and construction to semi-automatic 
keys. 

SSB keyers 

The keys and keyers described above are 
designed to key the transmitter carrier. 

But what about the transmitters that don’t 
have a carrier to key—SSB suppressed carrier 
transmitters? A few of the popular transceivers 
have provision for carrier injection so that they 
can be used for CW. Many do not. 

Sideband Engineers has the answer to C\V 
for the SSB operator in their “Codaptor.” It 
works this way: Connect an audio oscillator to 
the microphone jack of a SSB transmitter and 
out comes a CW signal. Its frequency is above 
I USB) or below (USB) the suppressed carrier 



Left. The square base and rubber feet of this "Navy knob." Right. An unusual key by Brown 
Brown Bros, key let it sit on the desk without Bros. On one base is a key for an electronic keyer 
screws. The double layer knob is known os the and a standard straight key. 
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FEATURES: 

Complete ham-band coverage 311-10 meters 

- v .' ■' 

and portion of 6 meters * Standard-equipment 
3.5-10.B Me hand provides WWV and 31 meter 
SWL band*Three position selectivity lor optimum 
fidelity and QRM rejection * Crystal-controlled 
BFG; separate AM and Product detectors; AT 
and RF gain controls * Full AGO with selectable 
decay time; S-Meter; illuminated dial * Fly- 

wheel tuning drive with high-ratio split gears; 

_ ■ 

direct calibration on all bands * Tunable rejec¬ 
tion notch lilter; extremely effective noist 
limiter * Transmitter type VFO; crystal con- 
trolled first oscillator; built in crystal calibrator 
- Low power consumption, permitting 12V 
battery operation when desired; AC supply 
available * Fall transistorization, diode selec¬ 
tivity switching, plug-in module construction, 
highest quality components * Rugged, stable 


extruded aluminum chassis for extreme sta- 
textured grey metal cabinet; FULLY 

GUARANTEED. 


Compact, high performance, all solid-state 
receiver for amateur applications featuring 
FIELD-EFFECT TRANSISTORS 

Developed especially for the sophisticated amateur who knows enough to 
demand the finest. The DAVCO DR-30 is amateur-designed and professionally 
engineered to provide exceptional performance under extreme environ¬ 
mental conditions and combines advanced design with simplicity of opera¬ 
tion. It provides all the latest state-of-the-art techniques in an ultra-compact 
unit (just 4"h x 7-W’w x 6"d). Every DAVCO OR-30 is hand crafted, 
inspected on the line during production no less than 60 times and put 
through rigorous final testing before serial number and warranty are 
awarded. The 0R-30 utilizes Field-Effect Transistors in RF stages to assure 
greater sensitivity, superior image rejection and unbelievable freedom from 
cross-modulation or strong-signal overloading. You'll dig out the weak 
ones with ease, even when the ham down the block is on with his KW. 
Today's crowded bands demand DAVCO DR-30 performance. Ask the ham 
who is using one now. check the many plus features included at no extra 
cost and you'll discover why Davco is the leader in providing amateurs with 
the most advanced in solid-state electronics. 

DAVCO DR-30 RECEIVER $38950 


For further information and illustrated brochure, write: 

DAVCO ELECTRONICS, Inc. P.O. Box 2077 , 2024 S. Monroe St. • Tallahassee, Fla. 32304 
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The Heathkit HD* 10 has a paddle similar to those 
of semi-automatic keys. The “hold" position of 
the on-off switch is for transmitter tune-up. 


frequency by the audio oscillator frequency, 
Key the audio oscillator and, presto, vou’re 
on C\V. 

The ‘Codaptor’’ also contains delay circuits 
that close the T-R relay of a transceiver before 
the keyed tone reaches the transmitter and 
keeps the relay closed, VOX fashion, for a 
time delay adjustable by a front panel control. 

Integral electronic keyers 

Two recently introduced keyers come with 
a built-in key mechanism. Waters Mfg. Co. 
oilers a fully equipped package at $92.50, In 
one box it has a transistorized electronic kever, 
a key. a tone oscillator for keying SSB trans¬ 
mitters and for monitoring, a mixer to combine 



Hallicrafters model HA-1 keyer is based on a de¬ 
sign by W9TO, The function switch provides two 
speed ranges and a "hold" position that keeps the 
transmitter on for tuning. 



The built-in key of the Waters keyer requires only 
20 grams pressure for operation. This keyer will 
operate for more thon 400 hours on its self-con¬ 
tained batteries. 

the station receiver output with the sidetone 
oscillator, and its own batten' supply. This, 
at present, seems to be the Cadillac of keyers. 

For the do-it-yourself constructor there is 
the Heath model HD-10. The kit, at $39.95, 
has an integral key and operates from 115 V 
ac. It will also run on an external 45 volt 
battery. 

Most straight or semi-automatic keys will 
switch a good deal of power. Electronic keyers 
have specified maximum voltages, currents, 
and power that they will switch. They should 
always be operated within the manufacturer’s 
ratings. 

The switching ratings and other data on 
representative keys and keyers are included in 
the following table. Any of the manufacturers 
listed will be happy to provide further infor¬ 
mation. 

. . . WA6CEZ 





SBE's "Codaptor" allows an SSB transceiver to be 
keyed with a straight or semi-automotic key. After 
the key is opened, the transceiver T-R relay re¬ 
mains closed for a time selected by the front-panel 
"Delay" control. 
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Mo it u to c tu re r 

Model 

Price 

Ameco Equipment Corp. 

K-1 

$ 1.00 

1 78 Herricks Rd. 

K-2 

$ 1.45 

Mineola, L.J., N.Y. 

K-3 

$ 2.35 


K-4 

$ 3.00 

Brown Bros. Mach. Co. 
5370 Southwest Ave. 

ST 

$ 6.95 

St. Louis 39, Mo. 

UTL 

$10.95 


BTL 

$14.95 


CTL 

$18.95 

Electrophysics Corp. 

898 West 18th St. 


$19.95 

Costa Mesa, Calif. 

92627 

"Autronic" 


$79.50 


Hallicrofters 

Fifth & Kostner Avenues 
Chicago 24, III. 

HA-1 

$79.95 

Heath Company 

Benton Harbor, Mich. 

49023 

"Heathkit" 

HD-10 

$39.95 

E. F. Johnson Co. 

Waseca, Minn, 

114-300 

114-301 

$ 2.40 
$ 2.50 


114-310 
114-310-2 
114-311 
114-31 1-3 

$ 3.50 
$ 4.25 
$ 5.50 
$ 6.50 


114-100 

1 14-100-3 
114-520 

114- 500 

115- 501 

$ 6.95 
$ 7,75 
$17.75 
$20.30 
$25.50 

Productive Too! & Mfg. 

Co., Inc. 

9 Market Street 

Stamford, Conn. 

"Nikey" 

$17.95 

Sideband Engineers 

317 Roebting Road 

South San Francisco, 

Calif. 

"Codaptor" 

$39.95 

Waters Mfg. Inc. 

Wayland, Mass. 

"Codax" 

361 

$92.50 

The Vibroplex Co., Inc. 
833 Broadway 

New York 3, N.Y. 

Vibro-Keyer 

Champion 

Blue Racer 

$17.95 

$17,95 

$22.45’ 


Presentation $33.95 


: —Cord and wedge at extra cost. 


Type 

Features 

Straight Key 
Straight Key 
Straight Key 
Straight Key 

Phenolic base. 

Adjustable bearings. 

Metal base. 

Brass base. Shorting switch. 

Straight Key 

Sideswiper 

Sideswiper 
Sideswiper 
Straight Key 

Heavy base. For glass-top 
desks. 

Key only. For home-brew 
keyers. 

Same as UTL with heavy base. 
Two keys on one base. 

Sideswiper 

Electronic 

Keyer 

Compact. Use on glass-top 
desks. 

Transistorized, compact, for 
grid-block keying, switches 
105 V @ 80 mA. High power 
switching transistors avail¬ 
able. 

Electronic 

Keyer 

Mercury-wetted relay switches 
5-amp 250 V 250-watts max. 

Electronic 

Keyer Kit 

Transistorized, integral key, 
for grid block keying, switches 
negative 105 V @ 35 mA. 

Straight Key 
Straight Key 

Straight Key 
Straight Key 
Straight Key 
Straight Key 

Straight Key 
Straight Key 
Semi-automatic 
Semi-automatic 
Semi-automatic 

Phenolic base. 

Phenolic base. Adjustable 
bearings. 

Metal base. Takes wedge. 
Shorting switch. 

114-3 10 but chrome plated. 

114-310-3 but chrome 
plated. 

Brass base. Fully adjustable. 

1 14-100 with shorting switch. 
Circuit closing switch. 

Fully adjustable. Va" contacts. 
Fully adjustable. 14" contacts. 

Sideswiper 

Dual lever, heavy base. 

SSB Keyer 

T-R relay control, adjustable 
VOX delay. 

Electronic 

Keyer 

Transistorized. Integral key. 
Switches 250 V dc, 1-amp, 
15-watts max. Reed relay 
switch. Battery operated (bat¬ 
teries not supplied). 

Sideswiper 

Semi-automatic 

Semi-automatic 

Semi-automatic 

Heavy base. Fully adjustable. 
Heavy base. 

Compact size. Jewelled 
movement. 

Gold plated. Fully adjustable. 


'The Bug" and "Vibraplex" are trade marks of the 'Codax" is a trade mark of the Waters Mfg* Co* 
broplex Co* 'Heathkit" is a trademark of the Heath Co* 
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MOBILE 

ANTENNA 

500 watt power rat¬ 
ing. 10-15-20-40-75 






I iii 


REMOTE CONTROL 
MODEL 55 . . $95 


Five band, 2000 watts PEP input. 
Uses two Eimac 3-400Z or two 
Amperex 8163 triodes. Has built-in 
power supply. 

PRICE.$475 

la ' jail WM 

-----. '• TUBES $68 


f' ! ' ■: I 


— 




MATCHING AC SUPPLY 

with speaker, phone jack. 

MODEL 117-XC__$95 

MODEL 230-XC 

for 230' volts. . . ..$105 

DC MODULE Converts AC supply 

to 12 volts DC for portable or 
emergency operation. ^ 

MODEL 14X.$65^«dHi 


CRYSTAL 

CALIBRATOR 

KIT.$19.50 

SIDEBAND 

SELECTOR 

KIT.$18 

Kits for Model 350 
only. Model 400 in¬ 
cludes these features. 






VOX UNIT 

for either 
transceiver 

MODEL VX-1 $35 


12 VOLT DC SUPPLY 

For mobile or portable operation. 
Negative ground standard. Positive 
ground available on special order 

MODEL 14-117. $130 


MAXIMUM PERFORMANCE 41 
PROVEN RELIABILITY 4 

SUPERIOR CRAFTSMANSHIP • 


MODEL 400 SSB TRANSCEIVER 
5 BANDS 400 WATTS 

Includes many deluxe features. Designed to 
use the highly stable, full coverage Model 
410 VFO in fixed station, the miniature 
Model 406 VFO for mobile, or the Model 
































































































































MARS OSCILLATOR 

Five crystal controlled channels with vernier 
frequency control. May be used directly with 
Model 400 Transceiver or with Model 350 
and Model 22 adaptor. 

MODEL 405X, less crystals .$45 


; e.::: 


MOBILE VFO 

Miniature size. Covers phone 
bands. Makes it possible to trunk 
mount the transceiver. 

V 

MODEL 406B .$75 

. .. . T 

REMOTE CONTROL KIT 

For trunk mounting of transceiver. 

MODEL RC2.$25 






S jrangesiSOOIffc each, 5 kc call 
bration.patches 350 and 40( 
transceivers in size and styling. 

MODEL 410.$9' 


ADAPTOR 

Provides for the addi¬ 
tion of second VFO for 
separate control of 
transmit and receive 
frequencies. May be 
plugged into either 350 
or 400 transceiver. 

MODEL 22 . f $25 


MODEL 250 6 METER SSB TRANSCEIVEI 

k 240 watts PEP. $325 


MODEL 350 SSB TRANSCEIVER 
5 BANDS 400 WATTS 

Built in full coverage VFO with 5 kc cali¬ 
bration. The greatest transceiver value ever 
offered the radio amateur. 
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Don Nelson WB2EGZ 
9 Green Ridge Road 
Ashland, N.J. 08003 


A Poor Man’s 220 MHz Receiver 


Simplicity wins again with this easy-to-build 
receiver for local contacts on the 220 MHz band. 
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3 TURNS NO. 16 , f/4* I.D 


JOHNSON I60-I0E WITH 

i -hc tor a ' swop 

PEMOVED 


L4 HOO^H 
V LLEP ^60 


Jt 

AUDIO 


R 7 
470k 


PHONO 

JACK 


CIO I IP w 

'■ e V T 'U3JJ:LAR 
7 TRIMMER 


OR WCt AUDIO 
l SEE TiltfTl 


TUBULAR 

TRBvWER 


» m 
50h 
LINEAR 
(REGEN) 


BNC 

CONNECTOR 


UNLESS OTHERWISE NOTED 


ALL CAPACITORS DISC CERAMIC 
TUBULAR CERAMC 
CHASSIS tS BUD CB-1625 


POT 


Fig. 1. A Poor Man s 220 MHz Receiver. This re¬ 
ceiver is suitoble for use with any simple audio 

In the August 73, I left the realm of sophis¬ 
tication (o describe a simple, low power 220 
MHz transmitter which has enjoyed a remark¬ 
able performance record. Here is the com¬ 
panion receiver—a two tube superregenerative 
unit which may be constructed on the same 
chassis as the transmitter. Perhaps you would 
prefer to listen to 220 before building a trans¬ 
mitter. In that case, try this inexpensive re¬ 
ceiver with any small audio amplifier. 

i he “superregen” has a few disadvantages 


amplifier or it may be integrated with the Poor 
Man's Transmitter in the August 73. 

on a crowded band, but crowds are rare on 
220. On the east coast, DX’ers congregate 
near 220 MHz with local club activity at 
220.5 MHz and 221.4 MHz. This receiver will 
easily separate the major frequencies. A 
grounded grid preamplifier serves to increase 
the sensitivity of the receiver, and mini¬ 
mizes detector radiation to the antenna. The 
grounded grid configuration has the advantage 
of minimizing overload problems if you live 
near a high tower transmitter (such as TV or 



. v.- 






-• •• •• 


Underside of the Poor Man's 220 MHz Receiver. receiver was built as a unit, but it's easy to build 

As you con see, construction is very simple. This the circuit into the transmitter. 


OCTOBER 1966 


39 













































































































MATERIAL i5 
Flashing copper 

a * NO. 20 will 
B« 5/32 D1A. 

C ■ i/ 4 “ 

D* 

e - i/ 2 " 


TOP VIEW 


END VIEW 


Fig. 2. Layout of the 220 MHz receiver. Vz size. 


another 220 ham station). A Nuvistor tetrode 

detector from K6CJN in the June '63, 73 is 

still a fine performer at 220, giving very good 

selectivity. 

# 

Thin copper is recommended for chassis 
material if it is available, hut this receiver was 
breadboarded on aluminum with satisfactory 
performance. The regeneration control was 
mounted on (lie front panel with the timing 
control. One might prefer a volume control 
in front with the regen control on the rear. 
This is not critical so long as the screen by¬ 
pass capacitor is located at the tube. An 
adapter must he made to use a IT knob with 
die tuning capacitor. I his is most easily ac¬ 
complished with a short piece of IT copper 
tubing. Careful work, short leads and good 
solder joints will pay dividends—Take vour 
time! 

With the tube heaters on, adjust C :t to res¬ 
onate L, at 221 MHz using a grid dip meter. 
Next, close the plates of C 0> the tuning capac¬ 
itor, and tune C 10 to resonate L 3 at 218 MHz. 
\ alues have been chosen to cover tuning from 
218 to 228 MHz. Final adjustments should In- 
made while receiving a weak signal. 

Correct operation of a superregenerative re¬ 
ceiver is dependent on the coupling of the 
tuning tank (Lo, C 9 ) to the proceeding stage. 
Superregeneration might be called partial os¬ 
cillation— as such it is dependent on a correct 
amount of feedback. 

The trick to making a useful superregener- 
ative receiver is to keep the regeneration con¬ 
stant over the entire tuning range. This is 
clone by selecting die correct point on the 
coil (L2) for the tap. The point farthest from 


ground at which regeneration is constant is 
the most desirable. This is a critical adjust¬ 
ment which makes the difference between a 
winner and “another old dog from a maga¬ 
zine.” In this receiver it is practical to tap 
both Lj and L-> at the same approximate 
points, but small adjustments to perfection 
need only be made in the tap of L^. 

Yoti may notice that the tuning of Lj is 
changed by adjustment of C 0 because of the 
capacitive coupling between tanks. Such cou¬ 
pling in no way degrades the performance of 
the receiver and was found to be the most 
stable circuit of several circuits which were 
tried. Selectivity may be broadened by reduc¬ 
ing the value of R r> to 1 megohm. At the same 
time, sensitivity will be increased. Selection of 
R-’s value will vary with the amount of activ¬ 
ity in your area, and to some degree, individ¬ 
ual taste. 

Happiness is listening to 220. Gene 
(WB2CVF) breadboarded the receiver and 
had it working in one Sunday. With slightly 
less talent applied to the second unit, the 
author’s receiver was performing perfectly 
after three weeks of spare time and a little 
help from Gene. Not all was grim, however. 
A few hugs in the original design were ex¬ 
terminated in the second unit. Hopefully, you 
will find the project to be a pleasant task for 
several evenings. With the help of a good an¬ 
tenna, reliable 25 mile reception is no problem. 

The author wishes to thank Steve Wojcik 
for the photography. 

. . . WB2F.GZ 
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Fig. 3. Break-in schematic for operating the re¬ 
ceiver with the Poor Man's 220 Transmitter. 
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DO YOU WANT TO BE ONE OF THE TOP STATIONS 

ON THE FREQUENCY, 

getting a quick response to all your calls? 

IF YOU DO, WHY NOT TREAT YOURSELF TO SOMETHING 

NEW AND NEAT 

THE ELECTRONIC BOOSTER — BAND FILTER 

MODEL B-1000A 

Use with your present transceiver or transmitter-receiver combination, SSB and AM, fixed or mO' 

bile, all makes and models? 
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Front Panel View 
B-1000A 

WHAT DOES THE B-1000A DO FOR YOU? 

ON TRANSMIT —Adds a fabulous increase in 
average talk-power to your transmitted SSB 
signal—equally outstanding on AM! Makes a 
200 watt signal sound like f-kw! Makes a 2-kw 
p.e.p. signal sound like 10-kw! 

THOSE ELUSIVE DX STATIONS REALLY 
HEAR YOU! 

ON RECEIVE— adds 1-kc, 2-kc, & 3-kc con¬ 
tinuously adjustable Collins Mechanical Filter 
type selectivity {2:1 Shape Factor) to your 
present fixed selectivity receiver or transceiver! 
THOSE ELUSIVE DX STATIONS CAN 
REALLY BE HEARD! 

WHAT ELSE DOES THE B-1000A DO IN 
YOUR STATION? 

ATTENUATES or rejects received high-pitched "mon¬ 
key-chatter" or low-pitched "gurgles" and other 
spurious signal components from adjacent channel 
stations. 

SPEECH PENETRATION CONTROL allows vour trans¬ 
mitter to "punch a hole" in the bond so you can 
be heard thru the QRM and noise! 

CONCENTRATES your transmitter's talk-power into a 
narrower channel to provide increased spectrum 
utilization. leaving more space for neighboring sta¬ 
tions— MINIMIZES QRM! 

RECOMMENDATION for good operating procedure: 
Always use minimum bandwidth consistent with good 
engineering practice and compatible with the mode 
of transmission being employed. THEREFORE,, the 
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One Ot The Computer 
Type Circuit Boards 
Used In The B-100QA 

B-1Q00A contains a steep-skirted (2:1 Shape Factor) 
adjustable TRANSMISSION BANDWIDTH CON¬ 
TROL to give the sharpest signal possible! 

YOU MAY SELECT ANY DISTINCTIVE TYPE 
OF SSB OR AM SPEECH QUALITY YOU 
DESIRE! 

AUTOMATIC transfer of circuits from transmitter to 
receiver allows you to fully utilize the merits of this 
outstanding communications development at oH times 
when you are operating—not just on transmit or re¬ 
ceive— BUT BOTH WAYS! 

ATTACHED to your present set with only three simple 
EXTERNAL connections—all cables and plugs are 
furnished with the B-IQ00A! 

MAY BE USED optionally as a baste SSB generator! 

TAPE JACK—permits using any popular tape recorder, 
if desired, to simply and directly record both sides 
of a QSO or phone patch! 

INCLUDES a self-contained power supply for both 
117 BO cycle fixed station and 12 v. d-c mobile 
installations! 

ALL SOLID STATE circuitry for top reliability! 

PRICE 

MODEL 8-1000A ... .... S435 Complete 

THE PRICE is considerably less than a linear ampli¬ 
fier—and Took at what the B-1Q0QA does for your 
station performance. If you already use a linear on 
your set, and add the B-10Q0A— WQW ! 

GET ON OUR LIST for early delivery—Place your 
order now—Please send check or money order. 

DO YOU WANT more information? A NEW TECHNI¬ 
CAL DATA PACKAGE IS AVAILABLE AT $2.00 
A SET. Contains complete B-10OOA circuit diagrams, 
a circuit discussion, installation and operation, parts 
lists, glossy print photos, etc. 


L. E. BABCOCK & COMPANY 

28 Durant- Avenue 
Maynard, Mass. 01754 
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Lorry Will K3ADS 
Overbrook Golf Club 
Bryn Mowr, Pa. 


Amateur Television— 

Let’s Get Started: Part I 

Been thinking of getting on ham TV? This article 
explains how with all the information you need . 


Many is the amateur who has started in 
amateur television only to be frustrated by 
poor results. There have been many articles 
over the years on individual systems, 1 but little 
information available to the amateur on setting 
up a complete system and making it work. In 
these two articles, the author attempts to re¬ 
late his expei iences with the hope of answer¬ 
ing some of the many questions on the adjust¬ 
ment of the TV system. 

First, let us review some of the terms used 
in television work. 


Video: That portion of the television signal 
containing the picture information. (Fig. 1), 
Synchronization or sync: That portion of the 
signal containing the timing pulses used to 
lock the monitor to the camera. 

Blanking: That portion of the picture used to 
determine picture edges. 

Set-up: The point of reference black. Setup is 
nominally 7.5 per cent of the 100 units alotted 
to the picture. 

Composite television signal: A TV signal con¬ 
taining all of the above. 
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Fig. 1. Part of the standard TV signal. This draw¬ 
ing shows a horizontal sync pulse and video along 
with the standard IRE reference scale. 


Resolution: The ability to detect detail. Hori¬ 
zontal resolution is measured by use of vertical 
lines and is determined by the number of 
vertical lines that can be seen in three fourths 
the picture width. Vertical resolution is 
measured with horizontal lines and is limited 
to a maximum of 525 due to the fact that 525 
lines are the number sent by the scanning sys¬ 
tem. It interlace is not used, the resolution is 
limited to about 250 lines. Tliis is because 
the two fields which are composed of every 
other horizontal line are not precisely locked 
together. Normally, the amateur does not use 
interlace so the amateur signal conies under 
the 250 line category. 

Bandwidth; The total spectrum needed to 
send a television signal. Bandwidth is related 
to horizontal resolution by a factor of 80 lines 
per megahertz. More on this when we discuss 
modulators and modulated amplifiers. 

Sean linearity: The ability to reproduce all 
parts o! the picture in correct proportions. 
Aii example of poor vertical linearity is the 
stretched heads on a TV receiver caused by 
improper adjustment of the vertical linearity 
control. Most amateur cameras have no pro¬ 
visions for adjusting linearity per se, but do 
have height and width adjustments. These 



Fig. 2. Standard TV signal. Scope sweep 30 Hz 
amplitude one volt. The blank interval in the cen¬ 
ter is vertical blanking. Ten corresponds to 100 
IRE units on the scale. 


should be set for a width to height ratio of 
four to three. 

Luminance linearity: The ability to reproduce 
all shades of grey from black to white cor¬ 
rectly. 

Ringing: An effect on the picture producing 
multiple images on either side of the main 
object; caused by overpeaked video amplifiers 
in the camera system. This is a high frequency 
distortion in the range above one megahertz. 
Ghosting: Similar to ringing, except occurring 
only to the right side of the main object, and 
caused by improperly terminated coax lines, 
either video or rf, or by multipath reception 
when seen on an off-the-air signal. 

Streaking: An effect producing a smear on the 
right side of an objec t extending for consider¬ 
able distance, often to the end of the picture. 
A good example is often seen when white 
names are Hashed on a relatively dark picture 
such as during the credits rolling by at the 
end of a commercial program. Caused by dis¬ 
tortion at frequencies around 15-45 kHz and 
difficult to correct. 

Smearing: An effect similar to streaking, but 
occurring over the whole picture giving the 
whole picture a muddy look. Also caused by 
low frequency distortion usually below 100 
kHz. The effects of some of these distortions 
will be covered later. 

Figs. 2 and 3 show the composite television 
signal at the vertical and horizontal rates re¬ 
spectively. Both traces are useful in signal 
analysis. The video, sync, set-up, and blanking 
are shown. Also note the scale used. This is 
the IRE 2 standard scale used to measure rela¬ 
tive amplitudes of portions of the signal. The 
complete waveform equals 140 IRE units. 
Note that zero reference is at blanking. The 
sync occupies 40 units, set-up is 7.5 plus or 
minus 2.5 units and the video is nominally 
92.5 units of information. The whole 140 units 



Fig. 3, Standard television signal-horizontal. Scope 
sweep 7875 Hz. Horizontal sync and blanking are 
clearly evident. Note also that the black parts of 
the picture extend down to almost plus 7.5 IRE 
units. 
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Fig. 4. High Set-up. Note blacks only extend down 
to plus 45 IRE units. The Camera video gain is too 
low. This results in a washed out picture. 

correspond to one volt peak to peak. The 
blackest blacks occur at plus 7.5 units while 
the whitest whites occur at plus 100 units. 
Varying shades of grey occur between these 
limits. If a picture has no blacks, the peaks 
of the video would not extend down to plus 
7.5. Fig. 4 shows a video signal with such a 
condition. Here note the ‘high set-up’. This is 
a normal signal if the picture corresponding 
to this scope trace had no blacks. If, upon 
knowing that the picture contained actual 
blacks, ibis scope pattern would indicate that 
video gain is too low and set-up is too high. 
Most amateur cameras lave no provision for 
adjusting set-up, but do have provisions for 
adjusting gain. A camera with too little video 
gain will normally appear like Fig. 4, having 
the appearance of too high a set-up. 1 he cam¬ 
era gain should be adjusted, when on a picture 
with whites and blacks such that the blackest 
blacks extend down to plus 7.5 IRE units. 
While it is desirable to keep the catnera out¬ 
put at one volt, what is more important is the 
correct sync to video ratio of four to 9.25 as 
shown in Figs, 2 and 3. Since most cameras 
have no control over syne gain, the nominal 
4 to 10 ratio should be maintained in prefer- 

C3 C5 



PLATE FOLLOWER CATHODE FOLLOWER 


Fig. 5- Camera output stages 


ence to maintaining the output at one volt. 
Acljust the camera to obtain pictures as close 
as possible to Figs. 1, 2, and 3. 

Test equipment 

lu order to make adjustments to the TV 
system, some test equipment is a must. We 
have already made reference to the scope. 
This is the most important item. Most any 
scope will do, but the higher priced wide-band 
units are best. In addition, acquire a good pic¬ 
ture monitor (TV set). In order to view the 
picture before it goes through the transmitter, 
a means of tying the monitor and camera 
together must be employed. The biggest prob¬ 
lem is polarity of the video. The standard 
method of running video around the shack is 
‘black negative’ as shown on all the scope 
waveforms in this article. You should check 
your particular camera to see if the output is 
black negative and also to see if the output is 
low impedance, specifically 75 ohms. If both 
of these criteria are met, good. If not. Fig. 5 
si lows the answer. Both circuits will make the 
camera low impedance, but the cathode fol¬ 
lower should be used if the polarity of your 
high Z output camera is correct. If you find 
the blacks and sync positive going, use the 
plate follower circuit. This will invert the 
signal and provide the necessary low imped¬ 
ance output. Both of these circuits will enable 
you to use several hundred feet of camera 

a# 

cable. 

Now that the camera has a low impedance 
output, additional equipment can be hung on 
as in Fig. fi. Note that the cable is terminated 
only once in 75 ohms at the end. All equip¬ 
ment including monitors and the modulator 
should be ‘looped through’ making one con¬ 
tinuous line. Avoid tee connections. These 
will introduce ghosts even with the line 
matched. At K3ADS, the modulator has the 
75 ohm termination built in so this unit is at 
the end of the line. 

In order to make this low impedance signal 
useful in the TV 7 set, a circuit is needed to 
bridge the camera output cable. Fig. 7 shows 
a simple video amplifier that can be mounted 
in the TV set. Power can come from the set. 
Take the output and probe around in the video 
amplifiers to find a point where the picture 



Fig. 6. 'Looping Thru' method of tying several 
equipments together on one video line. 
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FREQUENCY CONVERTERS 

WORLD'S LARGEST SELECTION OF STOCK FREQUENCIES 

NEW MODEL 40T NOW WITH 4 TRANSISTORS FOR 10 TIMES EXTRA POWER 

Available in the following frequencies from stock: 


2M 


6M 


Model 

401-D 
401-El 

401-E2 
401-F 
401-Q 
401-R 
401-S 

401-B1 
401-B2 
401-Cl 
401-C2 
401-J 

401-G 

401-A1 
401-A2 

401-K 

401-L 
401-H 

401-1 1 
401-12 
401-M 

401-NJ 
401-N2 
401-N3 
401-N4 
401-N5 
401-N6 

401-P1 
401-P2 
401-P3 
401-P4 

VHF Marine 401-P5 

401-W1 


20M 

CB 

40M 

CHU 

WWV 

Int'I. 

Marine 


Aircraft 


Fire, 

Police 

etc. 


Weather 


CUSTOM 

MADE 


401-W2 

4Q1-W3 


Input me Output me 


144-148 

144- 145 

145- 146 
T 44-1 46 
144-148 
144-148 

143.5- 148.5 

50- 51 

51- 52 
50-54 
50-54 
50-52 

13.6-14,6 

26.5- 27.5 
26.8-27.3 

7-8 

3.35 

5.0 

9-10 

15-16 

2-3 

118- 119 

119- 120 

120 - 121 
121-122 

122- 123 

123- 124 

154- 155 

155- 156 
154-158 
154-158 

156.3-157.3 

162.55 

162.55 

162.55 


50-54 

. 6 - 1.6 

. 6 - 1.6 

28-30 

14-18 

7-3 1 

30-35 

. 6 - 1.6 
. 6 - 1.6 
7-1 1 
14-18 
28-30 

. 6 - 1.6 

. 6 - 1.6 
3.5-4.0 

. 6 - 1.6 

1.0 

1.0 

. 6 - 1.6 

. 6 - 1.6 

. 6 - 1.6 

. 6 - 1.6 

.6-1.6 

. 6 - 1,6 

lit 

. 6 - 1.6 

. 6 - 1.6 

. 6 - 1.6 

. 6 - 1.6 

. 6 - 1.6 

7-11 

104-108 

. 6 - 1.6 

1.0 

10.7 

107.0 


401-X Your choice of any one in¬ 
put and output frequency between 
.6 and 163 me. 


(2-3 weeks delivery on custom converters) 



ANY CONVERTER 
NOW ONLY 



except 401-X, $22.95 ppd 


SPECIFICATIONS: The Model 401 uses 4 of the 
very latest type epitaxial planar VHF transistors for 
unsurpassed gain and low noise at all frequencies. 
It can operate from 6 to 18 volts (positive or nega¬ 
tive ground) without any significant change in gain 
or frequency. The circuit consists of a tuned R.F. 
amplifier, crystol controlled oscillator, low noise 
mixer, end a wide band I.F. amplifier. More than 
35 high quality parts carefully assembled and 
tested. Sensitivity is better than V% microvolt for a 
6DB signal-to-noise ratio even at 160 me. Overall 
power gain greater than 30DB, 

Crystal-contra I led for utmost stability. Precision 
quartz crystal included in purchase price. 

Enclosed in a sturdy 16 gauge, 3Vi" x 2Vs" x 
)%" aluminum case with mounting ears, trans¬ 
fer switch and two $0-239 (UHF) receptacles. 

100% made in the U.S.A. 2 year guarantee on 
all parts including transistors! 

Free 24 hr. SPECIAL DELIVERY anywhere in 
the U.S.A. if you send money order or cashiers 
check (with personal checks allow 2 weeks for 
shpiment). 

OPTIONAL ACCESSORIES: 

9 volt battery eliminator with 110 volt cord. 
Only $2.95 ppd. 

R.F. cable adapters in 6", 12" or 18" lengths 
with PL-259 plug on one end (mates with con¬ 
verter). Other end your choice of Motorola 
mole or female, RCA, BNC or PL-259. Price 
$1.25 each postpaid cable with 2 plugs. 


or prompt shipment please include postal money order or cashier's check. With personal checks, ollow 2 
ks to clear the bank before shipment can be made. COD's must include 20% deposit. New York City 


For 

wee J _ | 

residents add 5% sales tax. New York Stote residents odd 2% sales tox. 


VANGUARD LABS 


Dept. H 

196-23 Jamaica Ave. 
Hellia. N.Y. 11423 
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Fig. 7. TV set video preamp. Most TV sets need 
additional amplification for satisfactory results 
from one volt of video. 

comes out in the correct polarity. Most of the 
older sets contain two video amplifier stages 
so it should be possible to find a point with 
si i indent gain to get a contrasty picture of the 
correct polarity. If not, use an additional stage 
to reverse the polarity. The plate resistors are 
of low value to improve frequency response 
and consequently, the gain of each stage is 
low. Now that the monitor is connected, the 
camera performance can be evaluated. 

Test patterns and their uses 

there are two popular test patterns avail* 
able to the amateur. One is the familiar In- 
dianhead pattern and the other the El A 3 
pattern, Fig. S. The El A pattern is preferred 
since it has ten shades of grey as compared 
to five on the Indianhead, but either are satis¬ 
factory. For those using one of i lie ATJ series 
cameras with a slide projector, these patterns 
are available as slides. 4 

Set up the camera facing the pattern and 
adjust the controls to obtain a picture. Adjust 
beam, target, focus, and gain for as good a 
picture as possible and then check to see that 
the camera sees’ the complete pattern exactly. 
Adjust the camera height and width for the 
proper four to three aspect ratio as seen on a 
properly adjusted monitor. The monitor can 



Fig. 8. EIA test pattern 



Fig. 9. 60 Hz hum scope at 30 Hz sweep. 120 Hz 
hum will have twice as many alternations. This 
amount is severe. Any hum over 10 IRE units is 
objectionable with levels over 40 IRE units destroy¬ 
ing the picture. 

be set correctly by getting up early one morn¬ 
ing and using the test pattern transmitted by 
a local commercial station. If the monitor can¬ 
not be adjusted for a perfect pattern, remem¬ 
ber the error and adjust the camera for a 
pattern similar to that seen from the commer¬ 
cial station. This way, the scanning error often 
present in TV sets can be compensated for. 

On the test pattern, the horizontal and ver¬ 
tical wedges are calibrated directly in lines of 
resolution. It should be possible to obtain a 
horizontal resolution of from 200 lines on the 
ATJ series iconoscopes to 300 to 500 lines 
resolution on live vidicon cameras. On vertical 
resolution, the patterns will seem to come 
alive on the horizontal wedges. This pattern, 
called moire is caused by the convergence of 
the wedges being nearly parallel to the scan¬ 
ning lines. This is an optical effect and should 
be ignored. 


Other troubles 

Fig. 9 shows the effect of hum. This is best 
observed with the scope looking at the verti¬ 
cal information. The ripples appear on the 
waveform monitor while horizontal bars ap¬ 
pear on the picture monitor. 3n severe cases, 
he picture will gyrate with the hum. One 
black and one white bar indicate 60 Hz hum. 



6.12. OR 24 VAC 
FILAMENT winding 


TO 
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(CLIPPER) 
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BEST RESULTS 


Fig, 10. Vertical oscillator line lock circuit. 
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Fig. 1 1. Clamping failure. In amateur equipment, 
usually caused by defective coupling capacitors. 


while two pairs indicate 120 Hz trouble. The 
former is caused by poor grounds between the 
camera, monitor, modulator, and other equip¬ 
ment. Also this hum can be caused by heater 
to cathode shorts in video amplifiers or by de¬ 
fective power supplies using half wave recti¬ 
fication. 120 Hz hum is always caused by 
defective full wave power supplies. Use plenty 
of filtering. 80 to 100 uF capacitors should be 
used whenever possible. To further minimize 
this effect be sure the vertical oscillator in the 
camera is locked to the power line. Fig. 10 
shows a simple circuit which can be used. 

Another problem occurring often is distorted 
vertical blanking as shown in Fig. 11. This is 
olten caused by defective coupling capacitors 
in video amplifiers such as C3 in Fig. 5. Bad 
tubes also can cause this defect. Use the scope 
here to locate the defective stage by starting 
at the output and working back. 

Most amateur cameras use free running 
horizontal oscillators. In order to get this oscil¬ 
lator close to commercial standards, lock in a 
commercial signal on the monitor, then switch 
to the local signal. If the horizontal oscillator 
in the receiver goes out of sync, adjust the 
horizontal oscillator in the camera until the 
picture stays locked in when switching back 
and forth between the commercial station 
and the local signal. 

The oft-tlie-air receiver 

In order to check the operation of the TV 
transmitter when it is completed and to view 
the signals of other ATV stations, a 440 MHz 
receiver is needed. As a starter a modified 
t 11 F-TV converter can be used. Avoid modi- 
fving all-channel receivers. While lliese work 
fine for l I IF TV, they do not have built in 
trimmer capacitors in most cases, making 
tracking difficult and almost impossible after 
conversion. Whatever converter you use, be 
sure it has an if amplifier. If transistorized, 


care must be taken to insure the rl from your 
own transmitter does not burn out the transis¬ 
tors in the converter. 5 

A popular converter for ATV is a modified 
Blonder-Tongue BTU-2 series. These use low 
noise diodes and 6ER5 frame grid tubes in if. 
A method of conversion suggested by K3KFL 
is to solder small lwo-turn gimmicks across 
the oscillator and preselector trimmer piston 
capacitors. Use number 20 plastic coated 
hookup wire for this. On late model Blonder 
Tongue units, the trimmer on the oscillator 
has been eliminated. In these units, remove 
the cover over the 6AF4A tube socket and 
solder the gimmick across the one already un¬ 
der the cover. Using a weak UHF-TV station, 
UHF signal generator, or regular 432 MHz 
amateur station, adjust the oscillator to cover 
from about 435 MHz up and carefully adjust 
the preselectors for best signal to noise. In 
addition to the above types of stations, radar- 
like signals and two way communications sta¬ 
tions may be heard. II these are steady, they 
may be used lor alignment. With care, the 
converter will still have high gain and good 
tracking up thru channel 50 or 60 and can 
still be used for UHF-TV reception. 

When the system is completed and satisfac¬ 
tory pictures are being sent and received, then 
it is time to think of a good low-noise and, in 
this age, transistorized converter for 440. 
However adequate results can be had with a 
UHF converter and I suggest leaving the High 
sensitivity converter a project until after com¬ 
pletion of the transmitter. Good rf amplifiers 
make an improvement over the UHI con¬ 
verter but because of the wide bandwidth of 
lhe TV receiver, the improvement is not as 
drastic as that observed on a phone signal. 

Nexth month, well cover modulators, the 
modulated amplifier, and antenna systems. 
Meanwhile dig out the camera again. See you 
on 440. 

. . . K3ADS 
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American Telephone and Telegraph Company, Long 
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E. R. Davisson K9VXL 
83 Crestview Drive 
Greenwood, Indiana 


The Multical 


A many-use, many-frequency crystal calibrator , 


What is the “Multical ? As the name im¬ 
plies, “multi” would suggest several uses, and 
“car’ might infer a calibrator of some sort. 

Well, that’s right, but there is slightly more 
significance to the name. “Multi” is also a 
short form term used to describe flip-flop cir¬ 
cuits known as multivibrators. 

By combining the basic characteristics of a 
tree-running multivibrator (astable) with crys¬ 
tal control, you have a simple, stable, virtually- 
insensitive-to-temperature-changes, crystal cali¬ 
brator for that receiver you have been w'onder- 
ing about. 

The circuit uses no inductors and depends 
upon the crystal for the proper feedback for 
oscillations. Temperature stability' is partially 
due to the absence of capacitors. 

Transistor stage Q 2 operates with unity gain, 
whereas transistor Q t operates at considerably 
more gain. Both stages are operating as feed¬ 
back amplifiers. The harmonic generator diode 
is a 1N128, Any general purpose diode 
may be used. 

By using the multivibrator circuit, the wave¬ 
form obtained is comparatively rich in har¬ 
monics and could be used without any further 
refinements. However, to insure useful har¬ 
monics through 30 MHz starting from a 100 
kHz crystal, a harmonic generator consisting 
of R 6 and D t shown in Fig. 1 was added. The 
capacitors C t and C 2 are used strictly for 
coupling and have no effect on frequency sta¬ 
bility. 

Crystals from 100 kHz up to i MHz may 
he used in the Multical with no changes. The 



JT 


O OUT 

GND 


Fig. i. Schematic of the Multical. 




( 8 ) 


Fig. 2. Suggested printed circuit board layout for 
the Multical. A gives the copper side, B the com¬ 
ponent side. A board for the Multical is available 
for $1 from the Harris Company, 56 E. Main 
Street, Torrington, Conn. 


circuit will oscillate from voltages as low as - 
volts and can he operated safely from voltages 
as high as 20 volts. This wide range of voltage 
operation allows the source to be obtained 
from virtually any place. 

Output from the calibrator may be fed di¬ 
rectly into the receiver’s input, or may be 
coupled to a short whip antenna. With a whip 
antenna, close coupling to the receiver’s input 
may be required at higher frequencies. (Es¬ 
pecially at the lower voltage levels.) 

For the more ambitious builders. Fig. 2 
shows the printed circuit board layout for the 
Multical. Due to its small physical size 
(1" x 2”), room can probably be found even 
in the most compact of receivers. Fig. 2A 
shows the foil side, and 2B shows the parts 
placement. 

So the next time you wonder about the ac¬ 
curacy of your receiver calibration, give this 
simple circuit a try and vou’ll know for sure. 

. . . K9VXL 
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$0J I knight-kit 

cflOtf _ \ 1 hhiI O.MutArTrfiHf < 


6 and 2-Meter Transceiver Kits 



HANDCRAFTED 
FOR QUALITY 
BY YOU 


— TOUR SATISFACTION 
GUARANTEED BY AllttO 



Knight-Kit 6-Meter Transceiver Kit 

New top-performing Ham rig with many ex¬ 
tras. Covers 50-52 me and 49.980 MARS. 
Solid-state universal power supply for 12 
VDC mobile and 110-130 VAC. Noise-cancel¬ 
ing push-to-talk mike. 3-stage transmitter has 
doubler, tripler and straight-through final. 
Selective dual-conversion receiver. Illuminated 
"$" Meter/Output Meter, Complete with all 
parts, wire, solder, and easy 
step-by-step instructions. 


$13995 


Knight-Kit 2-Meter Transceiver Kit 

Compact and versatile Ham transceiver for 
General, Technician, or Novice class. Covers 
144-148 me. Built-in solid-state universal pow¬ 
er supply. Dual-conversion receiver has spec¬ 
tacular 1.0 micro volt sensitivity. Factory- 
aligned crystal-controlled RF and mixer sub- 
assembly simplifies construction. AVC action 
prevents blasting. Noise-canceling push-to- 
talk mike. Complete with all 
parts, wire, solder and step-by- 
step instructions. 


$14495 


Read the unique money-back guarantee . . . 
exclusive in the industry . . , then rush coupon 
below for full details and Special Introductory 
Offer on 6 and 2 Meter Transceivers. 


VFO KIT. Calibrated for 6 and 2 meters. 

Features Clapp Oscillator. Takes power from trans¬ 
ceiver. B+ switch and indicator light. Complete with 
all parts, wire, solder, instructions for $19.95 



KNIGHT-KIT GUARANTEE 


Build a Knight-Kit in accordance with 
our easy-to-follow instructions. When 
you have completely assembled the 
kit, you must be satisfied or we will re¬ 
turn your money, less transportation 
charges, under the Allied guarantee of 
satisfaction. Aiiirn radio 



I 


ALLIED RADIO, Knight-Kit., ®&pU 14-JJ 
P* O'. Box 4 3 9 8, Chicago, III. 60680 

Send me full details* and Special Introductory Offer on 
Knight-Kit 6 and 2-Meter Transceiver Kits. 

Name------- 


please pr iwr 


| Address. 



City. 


-Staie. 


Z\p. 
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Bill Reynolds K2ZEL 
32 Perry Avenue 
Latham, N.Y. 123 10 


Connectors for Those Surplus 
Coaxial Tubes 


“Tubes 1 have, sockets 1 do not have," and 
they want too much money for them. Also 
many of the sockets available in surplus do 
not have the built-in by-pass connectors. My 
problem came up when ft wanted to make 
use of some 4X150A, 2C39A, and 2C40 type 
tubes for vhf-uhf amplifiers and needed con¬ 
nectors to attach to the external electrodes 
and sheet by-pass capacitors. As 1 began work 
on the projects, I remembered an article by 
WB6AOW 1 and tried my hand at making 
the connectors as he suggested. I had trouble 
getting the finger stock to stay in place as 
I added them around the ring. I would get 
one positioned and another would slide out 
of place as 1 soldered the next one in place. 
I gave this up as a bad job and started 
searching for a better solution. 

In the junk box I found some ten-thou¬ 
sandths (0.010") shim stock, and while looking 
at it, i came up with this idea for making 
connectors that work as well as the commer¬ 
cial ones. The process produces a symmetrical 
connector of uniform thickness permitting the 



calculation of the capacitance for by-pass pur¬ 
poses. 

The first few that I made were rolled by 
hand, without the jig described, and were 
not as symmetrical as the later ones but 
worked quite well nevertheless. The con¬ 
nectors made in the jig were perfect fits and 
more uniform. The steps for making the con¬ 
nectors from shim stock can be easily dupli¬ 
cated in your own shack. The jig will require 
the use of a metal lathe, but the resulting 
connector is worth it. The dimensions for the 
jig and connector described here are for a 
screen by-pass connector lor a 4X150A tube. 
For other coaxial tubes the dimensions will 
have to be altered accordingly. 

The shim stock is prepared as follows: 

1. Lay out the stock per the dimensions in 
Fig. 1. 

2. Drill out all holes and punch out the 
center with a chassis punch. 

3. Cut slits with a pair of scissors from the 
knock-out to the stop holes to form the fingers. 
(Roll the fingers by hand using round nose 
pliers or make yourself the jig.) 

4. Place the stock on the base of the jig. 

5. Force the washer down into place over 
the stock and then remove the washer leaving 
the stock on the base. 

6. Force the top die down over the top of the 
base. 

7. Remove the finished connector and install in 
the cavity or on the socket. 

■rf 

The jig is made of steel stock and is turned 
on a lathe according to the dimensions in Fir. 
2. When turning the washer be sure to allow 
for the thickness of the stock or it will be diffi¬ 
cult to remove in step 5. The top die must fit 
very closely or it will not catch the fingers 
and roll them properly. Shim stock of .005" 
and .015" were also tried and it was found 

Bill is a professor of science at the State Uni¬ 
versity of New York at Albany, lie’s taught 
a number of electronics and ham courses, in¬ 
cluding one on WTEN-TV. 
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On the left are the jig base and tap, in the center is the jig ring, ana on the right are a piece ot stock 
ready to be formed and a finished connector. 


that the .010 stock was the most satisfactory. 

If the connectors are going to be used as 
grid connectors on planer Inodes, do not use 



t 

O.SOO 


arao 


1.500 R 


I 


the top die, but use the connector as finished 
following the pressing of the washer on the 
jig base in step 5. When using two or more 
tubes in parallel or with common push-pull 
connection, you can make the connector of a 
single plate, laying out botli tubes and punch¬ 
ing on the jig twice. The photograph shows a 
finished connector, the stock lay-out, and the 
jig. The only inherent problem is that a jig 
must be manufactured for each diameter con¬ 
nector that you desire to make, but once the 
jig is made, it may be usee forever and supply 
connectors for other members of your club. 
Make some of those vitally needed connectors 
and use those surplus high frequency tubes 
that have been gathering dust in the junk box. 
P.S. I don’t own a lathe either. John Kowal- 
chyk, a machinist friend, helped produce the 
first jigs that were made from the drawings. 
Later he was able to show me how to set up 
and use the lathe. This permitted me to make 
others myself. Joe Kelly, a fellow teacher, 
made the photograph. 

. . . K2ZEL 


Fig. 2. Cross section of the jig. 


1. Griffin, Frank WB6AOW, "Do-Tt-Ynurself 4X150 
Sockets/" YHF Horizons, April 1963. 
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Fred J. Dietrich W0IFY/8 
97 East Lakeview Ave. 
Cofumbus, Ohio 43202 


A DX Vertical 

Here's a simple, effective antenna 
you can put up in almost no space. 


rhe situation was about as impossible as one 
could imagine, fi e rig was a home-brew 100 
watt cw transmitter with no drive above 20 
meters, the receiver a none too stable 20 year 
old model, the back yard was full of power 
and telephone lines, the roof was fragile, slick 
slate, the rig was on the second floor, the line 
noise was often greater than S9, and 1 wanted 
to work DX! To make matters worse, the 
budget wouldn’t allow more than about live 
dollars for an antenna, and being a student 
didn't leave much time for scrounging. 

An important consideration was that of size, 
together with selection of the band or bands 
to be worked. I listening on a 67 foot wire that 
ran to a 25 foot high tree in the back yard re¬ 
vealed that the only two reasonable candidates 
for DX were 20 and 10 meters because of the 
sunspot situation. This wire had been used in 
an end-fed manner with a little DX success on 
10 meters, but the competition from -10 meter 
beams and foreign broadcast stations made 
things pretty tough. The situation on 20 meters 
was about the same; it worked well for do¬ 
mestic: contacts, but fell pretty flat when 1 tried 
to work DX. 

In order to gel the best DX coverage, it is 
necessary to put as much of the transmitter 
power as possible into the lowest radiation 
angle possible. This is so because most of the 
reduction in signal strength that takes place on 
an ionospherically reflected wave takes place 
where the wave passes through the lower 
layers of the ionosphere. The lower the radia¬ 
tion angle of the antenna, the fewer hops it 
takes to go between your QTH and those juicy 
DX locations. Also important is the fact that 
waves which take oil at high radiation angles 


l ; red is a research associate for the Ohio Stale 
University Antenna Laboratory. He has a 
BSEE, MSEE (Purdue), and is working, on his 
PhD . 


frequently pass through the ionosphere and are 
lost. This, of course, is just wasted power. 

A study of the vertical radiation patterns for 
various horizontal antennas which appear in 
the first part of the ARRL Antenna Book re¬ 
veals that it is necessary to get a horizontal 
dipole a half-wavelength or more high in order 
that the radiation angle bo reasonably low. It 
is also important to notice that even if the an¬ 
tenna is fairly high, there is usually a good 
deal of radiation in power-wasting high-angle 
lobes. A fairly good compromise is a height of 
five-eighths wavelength. This gives a radiation 
maximum at about 25 degrees above the hori¬ 
zon, with something like 25 per cent of the 
power going into high-angle radiation. For 20 
meters, this height comes out to something like 
40 feet, and since there was nothing this high 
to attach to, a horizontal dipole seemed not 
too promising. 

The vertical radiation patterns shown for a 
vertical dipole, on the other hand, are much 
more promising. In particular, the pattern for 
a vertical dipole with its center one quarter- 
wave above ihe ground (this means the lower 
end of the dipole is right next to the ground) 
shows a radiation pattern maximum at lower 
than ten degrees elevation angle when the 
antenna is located over average, not perfect, 
ground. There is also no loss of power at high 
angles because there are no extra lobes. This 
seemed to be the answer for working DX with¬ 
in the limitations of my (,’TH. A vertical di¬ 
pole for 40 meters would be 70 feet high, a 
pretty tall order for the $5.00 budget and also 
for the limited space available lor the guys 
which would be required for a mast of this 
height. For 20 meters, the height came out to 
be 33 feel 2 inches lor the CW band, a height 
which could be supported by the house alone. 

The antenna w r as mounted as shown in Fig. 
!. The support points are the bottom of the 
mast and a point about two-thirds up die mast. 
This has proved adequate in winds up to 50 
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or 60 miles per hour, the highest usually en¬ 
countered in tills location. Since the dipole is 
a full half-wavelength long, it is conventional 
to feed it at the center. This turned out to be 
a rather convenient point in this case, as it fell 
near die height of a window in the second- 
floor shack. J chose to feed it with a gamma 
match to avoid splitting the mast in the center 
and to provide an unbalanced coax feechine. It 
should work equally well as a vertical doublet. 

The antenna mast itself was assembled 
from various pieces of scrap aluminum tubing 
which were purchased during one morning’s 
scrounging. If nice, long sections of telescop¬ 
ing tubing are available, by all means use 
them; I wasn’t so lucky, but I still got the 
thing put together. In my particular one, die 
bottom 10 feet is a piece of one inch alumi¬ 
num conduit, the center section is a two sec¬ 
tion thin wall aluminum TV mast about 13 feet 
long, the next section is a discarded TV an¬ 
tenna boom with the elements removed, and 
the remainder of the 33 foot 2 inch length is 
made up of two pieces of aluminum tubing 
scrap. This length was found from the equa¬ 
tion L = 468/f(MHz) where L is in feet. 

Since die tubing didn’t telescope together 
nicely, it was necessary to devise some means 
of fastening them together. This was accom¬ 
plished by squeezing the larger of the two 
tubes for a particular joint in a vise until it was 
narrow enough to provide a tight fit for the 
smaller tube. The joint was then bolted with 
two bolts about six inches apart through both 
tubes. Fig. 2 illustrates die method. All die 
joints were taped with plastic electrical tape 
after diey were assembled to keep moisture 
out. Cadmium plated hardware was used 
everywhere to prevent corrosion and rust. 
Stainless steel hardware would be even better, 
but I have seen no signs of rust after two 
years with the hardware I used. 

Fig. 3 shows the details of the gamma feed 
arrangement. The gamma tube is fed from the 
center conductor of the coax through a 33 pi 
variable capacitor wl lich is enclosed in a plastic 
refrigerator jar to protect it from the weather. 
It is important to drill a small hole in the bot¬ 
tom of the jar to allow condensation to drain 
out. I learned this die hard way. I didn’t pro¬ 
vide a hole, and after about 6 inondis of op¬ 
eration there was about a half inch of water 
standing in the bottom of the jar. Changes in 
barometric pressure cause d ie jar to “breathe” 
humidity inside, "he top of the jar is removed 
to adjust the capacitor during initial tuning. 
Once it is tuned, the lid is snapped back in 
place. The jar attached to the wooden dowel 
with a long 6*32 screw which passes through 
the dowel, through the jar, and screws nto one 


of the mounting holes of the variable capacitor. 
This joint was sealed witfi mastic cement be¬ 
tween the jar ami die dowel to prevent rain 
from entering the jar at this point. 

The gamma tube is supported on the bottom 
by being set into a hole drilled partway 
through the dowel. This should be of such a 
size to provide a snug fit for the tube. A small 
hole, concentric with the large one, was ch illed 
entirely through the dowel to allow rain to pass 
freely through the gamma tube and out the 
bottom. The electrical connection is made at 
the bottom of the tube by means of a clamp 
made from scrap sheet aluminum and fastened 
with a 6-32 machine screw which also holds 
the solder lug for the wire from the capacitor. 
This joint was taped after completion of the 
antenna. The top clamp is shown in Fig. 4, 
and consists merely of a piece of sheet alumi¬ 
num formed into clamps at both ends. 

Fig. 5 and 6 show the details of mounting. 
The long ceramic insulators shown happened 
to be on hand; probably something smaller in 
size would be adequate. The mast turned out 
to he only about three feet from the wall of 
the house. A larger spacing would be desirable 
from the standpoint of efficiency, but the prop¬ 
erty line prevented it. 

Adjustment of the gamma match proceeded 
as follows. The transmitter frequency was set 
to the center of the desired frequency range 
(in my case it was 14050 kHz) and the output 
power was adjusted for the minimum required 
to give full-scale deflection on the SWR meter. 
(An SWR meter or impedance bridge 1 is essen¬ 
tial for the proper tuning of any antenna sys¬ 
tem.) If possible, choose a time when the band 
Is dead so as to cause a minimum of interfer¬ 
ence. Before keying the transmitter, set the 
top gamma tube damp to some position, say 6 
feet above the center of the antenna, and 
tighten it. (now take your hands off the thing!) 
Key the transmitter and adjust the variable 
capacitor until the standing wave ratio 
is minimum. If the reading at minimum is too 
high, move the clamp up or down a few* inches 
and repeat the procedure. If this improves the 
SWR, move the clamp again in the same direc¬ 
tion. If the SWR goes up, move the clamp in 
the opposite direction. If the SWR cannot be 
brought to a satisfactory level, it might be nec¬ 
essary' to move tlie center clamp on the an¬ 
tenna up or down a few inches. The part of 
the antenna which is close to the wall of the 
house will be somewhat detuned by the house, 
and die electrical center of the antenna might 
not be located at the exact mechanical center. 
It should be possible to get the SWR dow n to 

K Kyle, Jim, "R.F. Measurements." 73, Dec. 1965, p. 20. 
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1 to 1 at the center frequency; I quit when I 
hit 1,25 to 1. It stays below 1.75 to 1 any¬ 
where in the CW band, which is entirely satis¬ 
factory for aii but the most touchy transmitter 

pi-network. 

The tuning was accomplished by having one 
man on an extension ladder and the other at 
the rig. Since the total feed line length for my 
installation was only seven feet, and the win¬ 
dow it passed through was left open during the 
tuning procedure, there was no problem of 
communication between the man at the rig 
and the man on the ladder. 

A convenient feature of this antenna is the 
ease with which it may be lowered for inspec¬ 
tion and repair. It is necessary only to remove 
one screw from the upper insulator, disconnect 
the feed line from the transmitter, tie a strong 
cord to it above the center, and lower away. 
I am able to do this from inside the shack by 
opening the upper half of the window. To 
raise it, it is necessary to have someone posi¬ 
tion the bottom of the mast over the bottom 
cone insulator and hold it there wl die I raise it 
back to a vertical position. The XYL performs 
this task admirably. 

A note about radials. One of the reasons for 
selecting this type antenna is that it is center 
fed ant! does not require radials for efficient 
operation. The more popular vertical is a 
quarter-wave type which must be fed against 
a radial system or some other form of ground. 
The reason that many of these fail to live up 
to their expectations is because of an inade¬ 
quate countei poise, A single ground rod at the 
base of a quarter-wave antenna is usually not 
adequate. I know; I’ve tried it with disastrous 
results! The transmitter power is dissipated in 
large ground resistance which results from a 
poor ground. A good system of buried radials 
is excellent for a quarter-wave vertical, and a 
system of radials above ground for the popu¬ 
lar ground plane antenna works well. I did not 
have room near or in the ground and the 
fragile roof and a landlord who discouraged ine 
from walking on it prevented the erection of 
anything on the roof. 

I did try stringing some radials in the base¬ 
ment and feeding the whole mast against these 
for 40 meter operation using a variation of the 
bazooka balnn feed, but that’s another story. 

On the air results have been very encourag¬ 
ing in the relatively little operating time fve 
had available. A check in the log shows mostly 
569 and 579 reports out of Europe and 5S9’s 
out of Central and South America. Since I am 
restricted to Saturday morning operation, I 
don’t usually hear the Asian and Pacific sta¬ 
tions. 

. . . W0IFY/8 


NEW 


17TH EDITION 

of the world-famous 





m Most comprehensive how-to-build-it source 

• Problem-solver for designers & builders 

Completely revised and enlarged by William L 
Orr, W6SAL This is the comprehensive com¬ 
munications manual which is the industry 
standard for electronics engineers, technicans, 
and advanced radio amateurs. Explains in 
authoritative detail how to design and build all 
types of radio communications equipment. 

LATEST HOW-TO-BUILD DATA 

The new 17th Edition of the RADIO HANDBOOK 
presents design data on the latest amplifiers, trans¬ 
mitters, receivers, and transceivers. Includes greatly 
enlarged sections on single-sideband equipment and 
design, and semiconductors. Gives extended cover¬ 
age to r-f amplifiers, special vacuum-tube circuits, 
and computers. All equipment described is of modern 
design, free of TVI-producing problems. 


THOROUGHLY REVISED & UPDATED 


Provides a complete understanding of the theory 
and construction of all modern circuitry* semicon¬ 
ductors, antennas, power supplies; full data on work¬ 
shop practice, test equipment, radio math and cal¬ 
culations, Includes aspects of the industrial and 
military electronics fields of special interest to the 
engineer and advanced amateur* The 17th Edition 
of the RADIO HANDBOOK provides the broadest 
coverage in the field—complete information on build¬ 
ing and operating a comprehensive variety of high- 
performance equipment. All data is clearly indexed. 
832 pages; 6J4 x hardbound. Invaluable for 

amateurs, electronics engineers* and designers. 



NEW 17IH EDITION OF THE FAMOUS 


RADIO HANDBOOK 

No. EE 167 Only.*12 95 


Available also in Spanish and Italian editions. 



Order from your electronic parts 
distributor or send coupon below. 


EDITORS and ENGINEERS, Ltd. 


P.O. Box 63003, New Augusta, Ind. P Dept. 73E-10 

□ Ship me EE 167, the new 17th Edition of the 
RADIO HANDBOOK at $12.95 


$ --enclosed. □ Check □ Money Order 
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performance equal to full size dipole! 
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,J» oni r solution 
for limited space antennas ^ 

The CD 40-75 is a NEW-TRONICS « 
neered f or limited space ant N g '" a ' engi ‘ ' 
switching and tuning performed TvTh '' n5ta ' lati0ns - a ^d 

• * SWR «-r the en«re To and y Tt T* 

un,f <*"nits you to Stop one w meter bands - c °"t™l 
other to lengthen or shorten one s"de TlT rUnning the 
control over the electrical center of tr, g "' eS y °“ efferti « 

distorted antenna environment Rueead antenna to off *et 

ings contribute to over an t a,umi "um cast 
V unit , er a " strength. Control 

v nit located , n your shack. 

CD-40-75 ... $149.50 

WATCH FOR THE HIGH POWER HUSTLER 


"The home of originals 


NEW-TRONICS CorpJ 


3455 Vega Avenue 
Cleveland, Ohio 44113 
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for the first time.. 


FIXED STATION TRAP VERTICAL 


Hustler quality and reliability with 

ONE TUNING ADJUSTMENT 
TO COVER BOTH PHONE and CW 


4-BT V...On/y 




Here's why the Hustler 4-BTV 
is the best trap vertical for the money. 

• You'll get superb operation... 40 through 10 meters. 
(Also 75 meters with a Super Hustler RM-75-S on top.) 

• 4-BTV performs as a true vertical.. . not as a bent dipole. 

• Optimum-Q traps are individually and precisely tuned. 

• 4-BTV handles full legal power on SSB. 

• The lowest SWR (1.5 to 1 or better) and best bandwidths 
are possible with the 4-BTV . . . and it outperforms all 
other verticals. 

ft 

• Vertical radiating sections between traps are tunable for 
peak performance. 

• Sturdy heavy-walled aluminum construction with stainless 
steel clamps and cycolac base resists ail weather. 

• Guying is not needed ... only the smallest space is required 
to install on the ground, roof top or chimney clamp. 

BE A HUSTLER... USE A HUSTLER 

W 

■ See the new Hustler 4-BTV at your dealer today. 

Ask about the complete Hustler line . 


NEW-TRONICS CORP. 

3455 Vega Avenue • Cleveland, Ohio 44113 

“ 643$-A 
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Jim Kyle K5JKX 
1236 NE 44th St. 
Oklahoma City, Okla. 


An AC Voltbox 


Does the line voltage tend to wander about 
a bit at your QTH? Or are you checking out 
new gear and needing a way to simulate high 
or low line-voltage conditions? 

One way out of these (and all similar) 
problems is to buy an adjustable autotrans¬ 
former. General Radio calls them “Variacs” 
and other people have oilier names for the 
gadgets, but they're not too unfamiliar. 

However, they are expensive. In sizes rated 
for any power capability at all, they begin to 
make sizable dents in the region of the pocket- 
book. Even in surplus! 

Another way out of the problem is to build 
yourself a voltbox. It won't have quite the 
flexibility of the variable transformer, but on 
the other hand it won’t cost nearly as much 
either. In fact, you can build a shipped ver¬ 
sion out of most anybody s junkbox. 

i lie trick of hooking up a low-voltage trans¬ 
former so that its secondary is in series with 
the line voltage is as old as the hills. It must 
even have had whiskers when Signore Mar¬ 
coni tapped out his famous three dits. And 
that’s the basis of the voltbox. 



Fig. I. Schematic diagram for voltbox. T! can be 
any filament transformer. Power capacity of volt¬ 
box wilt be product of transformer secondary cur¬ 
rent rating and (line voltage minus secondary 
voltage). Fl should be roted same as secondary of 
Tl. As shown, output voltage will be (line minus 
secondary) at switch position 1, (line minus half 
secondary) at position 2, straight line at 3, (line 
plus half secondary) at 4, and (line plus full sec¬ 
ondary) at 5. If secondary windings happen to be 
reversed in polarity from that shown, only effect 
will be to make position I the high end of the 
range and position 5 the low. 
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But it’s a bit more than that. The simple 
series-secondary hookup is fine for either 
boosting or lowering line voltage by a fixed 
amount. It even lends itself to use of a dpdt 
switch to take your pick of boost or cut. But 
it’s not much for rapid control. 

By using a center-tapped filament trans¬ 
former, however, and a 2-pole rotary switch 
with 5 positions, it’s not too hard to get a sort 
of “active power rheostat” effect. The sche¬ 
matic shows the hookup. In position 1 of the 
switch, the fub secondary of i lie transformer 
is in series with the line and out of phase, so 
that if were using a 10-volt center-tapped 
transformer and have a constant line voltage 
of 115 use Voltbox output will be 105 volts at 
this point. 

Position 2 cuts out half the secondary, so 
we have only 5 volts to work with, but retains 
the same phasing. Now we have 1 1*1 volts 
out. 

Position 3 eliminates die transformer alto¬ 
gether for straight through 115-volt operation. 
Position 4 is the same as position 2 but the 
phase is now such that our 5 volts adds; we 
get 120 volts out. Finally, position 5 adds the 
full 30 volts for 125-volt output. 

So by the twist of a switch, we go from 
105 to 125 volts in 5-volt steps. Had we used 
a 25-volt center-tapped transformer, the range 
would have been from 90 to 140 volts in 
12)a-volt steps. 

The fuse shown in the schematic is for the 
protection of the transformer; the voltmeter 
across the output socket is simply a conven¬ 
ience so that you can monitor output voltage 
constantly. 

Some TV power transformers have double 
6.3-volt secondary windings, with at least one 
of them centertapped, as well as a 5-volt rec¬ 
tifier winding. These can be used to build a 
really wide-range Voltbox; ihe output steps 
could be arranged as 97.4, 102.4, 108.7, 
11 i.85, 115 (line), 118.15, 121.3, 127.6, and 
132.6. This would require a 9-position 2-pole 
switch. Wiring would follow that of the sche¬ 
matic except that all secondaries would be 
hooked up in series with the center-tapped 
winding at the bottom of the string and the 
5-volt winding at the top. Measuring second¬ 
ary voltages from the bottom of the string, 
you would have 3.15, 6.3, 12.6, and 17.6 volts. 
The bottom connection would go to switch 
position 1 on wafer A and the 17. 6-volt end 
would go to positions 1, 2, 3, and 4 on wafer 
B and 6, 7, 8, and 9 on wafer A. Intermediate 
connections would go to 2, 3, and 4 on A 
(in order) while positions 1 through 4 on A 
would connect to 6 through 9 on B in the 
same way as 1 and 2 connect to 4 and 5 in 


73 MAGAZINE 





































the schematic; positions 5 on both wafers con¬ 
nect together for a straight-through connection. 

In such a hookup, power rating would be 
limited by the lowest current rating of the 
individual windings. Thus maximum output 
current might not be greater than 600 ma, or 
about 70 watts worth of power at 117 volts. 

In the hookup shown in the schematic, 
power rating is equal to the current rating of 1 
the secondary multiplied by the lowest output 
voltage. It will increase at higher output volt¬ 
ages but this provides you a safety margin. 
Using a 10-volt 5-amp transformer you’ll have 
a power rating of more than 500 watts—plenty 
to run any receiver or VFO, and adequate for 
a performance test on much other equipment. 

The same idea can be applied as an input- 
power control for a low-power transmitter, 
since output of a 600-volt power supply can 
be varied over a ± 50-volt range by the 105/ 
125 volt range of the Voltbox. You !! probably 
discover dozens more uses for this handy 
gadget as soon as you have it finished and use 
it for a while! 



Parts Storage 


Cigar boxes are much more satisfactory for 
storing small parts than the plastic drawer 
type cabinets. If you have ever tried to close 
a drawer lull of resistors you will know what 
I mean. 

First it ts important to stock up on all types 
of cigar boxes. To do this you will probably 
have to get on the cigar store waiting list. 
When you have a sufficient assortment of boxes 
take the ones of the same size for each type of 
component you want to store. Over a period 
of time and with enough shuffling from one 
box to the other, and end result will be a neat 
storage for your small parts. 

. . . Ed Marriuer W6BLZ 



NEW 514-PAGE 

mi Allied catalog 



Top savings on the best in 
electronics for the amateur 


• Receivers, Transmitters, Transceivers • Station Supplies 
and Accessories * Build-Your-Own Knight-Kits • Citizens 
land 2-Way Radio • Walkie-talkies and Intercoms * Auto¬ 
motive Electronics • Tubes and Semiconductors • Test 
Instruments and Meters * Everything in Stereo Hi-Fi • Tape 
Recorders and Tape * Hardware, Parts, Tools, and Books 

ALLIED IS HAM HEADQUARTERS * * * 

Shop by mail and save at Allied, world's largest elec¬ 
tronics supplier. Allied has a staff of over 50 licensed 
hams who know your wants and needs. Your inquiries 
and orders receive prompt, knowledgoble attention! 


Aft 


24 MONTHS TO PAY 


NO MONEY DOWN 

Enjoy the things you want now, while you take 24 
months to pay for them on the Allied Credit Fund Plan, 

No Shack is complete without the 
big, new 1967 Allied Catalog .. , 
send for Your FREE Copy today. 




ALLIED RADIO, Dept. 

P.O. Box 4398, Chicago, III. 60680 

□ Send FREE 1967 Allied Catalog 
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Gus Browning W4BPD 
Orangeburg, S.C. 


Gus: Part 16 


Last month £ was on Aklabra Island having 
a ball. After repairing the Teflon needle valve 
with a hot soldering iron and getting my an¬ 
tennas broadside to the USA and Europe, I 
was all set for the pile-ups. 

I found that there were interesting tilings 
to observe on the islands. 1 saw the Booby 
birds trying to battle their way thru with 
their craw full of fish every evening (read 
last months issue). Or take those coconut 
crabs that invaded the back porch where I 
was operating every night. These are mean 
rascals about twice the size of both of your 
fists when placed together. They just love to 
sneak up on you at night (they don't come 
out in the daytime), and when you are not 
watching all o! a sudden they will take a snip 
at your leg: 1 mean right up under your pants 
cuffs. They are always fighting each other; 
usually every morning there were a number 
of dead ones laying around that got killed 
during the night. I think they hate each other 
and think nothing at all about “battling to 
their death” at the first sight of another one. 
Sometimes when I awoke bv the operating 
position in the morning there even were a 
few dead ones on top of the table. I suppose 
they climbed up on the table via the over¬ 
hanging table cloth. I guess they would make 
FB house pets if you did not want any of 
your neighbors visiting you. One night I 
caught about 25 of them and placed them 
in a large box so that I could take a picture 
of them the next day, but the next morning 
every one of them was dead. I suppose they 
had a real battle royal in that box during the 
night. All of them were snipped up; pieces 
of coconut crabs were all over the box; not 
a whole one was to be found. 

Another interesting type of nightly visitor 
was some extra large bats. T will tell you of 
my encounter with one of them the very first 
night 1 was there. My operating table was 
on the back unscreened porch. I had been 
noticing something flitting between me and 
the light bulb a number of times, and thought 
possibly it was a large candle fly or some¬ 
thing like that. I had a nice pile-up going, 
operating SSR on 20 meters Someone had 


just called me and 1 was about to jot down 
the call sign of the station calling, but all of a 
sudden, something lit on top of my partly 
bald head. This “thing" was straddling my 
headphone band (the mike was also mounted 
from this headphone band) and its claws were 
dug into my very thin hair and scalp. I yelled 
into the mike, “Just a minute. Buddy, I got 
some trouble here.” Then I sort of sneaked 
my hand up to my head to feel this thing 
that was on top of it, nice and soft. I quickly 
withdrew my hand from tliis little fur covered 
thing setting on top of my hair. I sort of fi oze 
up for a minute, and then decided this thing 
had to he removed from my head. 1 had to 
either do something or else sit there all night. 
1 decided to do something and to do it in¬ 
stantly. I grabbed this thing from my head, 
and threw it on the floor, all in one single 
motion. Down on the floor went the head- 
pi lone, mike and this tiling, which turned 
out to be a large bat having a wing spread 
of about 20 inches, t he poor headphone and 
mike real'v slammed to the floor; I thought 
for sure they were ruined. The bat was out 
cold. I picked up the phones/mike combina¬ 
tion and l istened in, whistled in the mike once 
and discovered it was all OK. I was back in 
business again. Then I said into the mike, 
“Who was that calling me?”—the wrong thing 
to say in a pile-up. Back came about 25 
stations; whoever was calling me on that fre¬ 
quency was clobbered. 1 then put a little check 
mark beside the time and report X bad already 
entered in the log. In the excitement I com¬ 
pletely iorgot (be call sign of whatever was 
calling me. Sure enough when I got back 
home, T found a QSL card from this fellow 
all filled in with the proper time, date, report, 
etc. He mentioned I had returned to his call 
and that right after I had given him his report 
said, “Wait a minute; I've got troubles.” Then 
when these troubles were over with he got 
smothered with QRM. I sent him a QSL card. 
I even wrote him a letter telling him what the 
trouble was that I had. I never did have one 
of those bats land on my bead after that. I 
sort of learned to live with them from then on. 

At the time I was on Aldabra, the total 
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population was about 20 people. There are 
three industries on the island—fishing, copra, 
and catching large sea turtles. Which is the 
best money producer I have no idea. Possibly 
it’s the fishing. The fishermen are more afraid 
of the large groper fish than then are of sharks. 
It seems that these gropers sort of sneak up 
on the fishermen (who are in the water spear¬ 
ing fish), and take a chunk of meat out of 
him now and again. One fellow l met down 
there had the calf of his lower right leg com¬ 
pletely gone from a groper bite. They told 
me they can usually scare a shark away by 
making lots of commotion in the water. 

The catching of the large sea turtles was 
interesting work to observe. Usually three fel¬ 
lows go out in one of the large pirogues 
(boats). When a turtle is seen they row the 
boat near the turtle, and they throw a spear 
into the back of the turtle; the spear only 
goes into the turtle’s back a few inches. The 
turtle is hauled into the boat, turned over on 
its back and then a few more are caught 
When I hey have a good haul they come ashore 
and the furtles are placed in the turtle pond. 
The spearing of the turtle does him no harm 
since (he spot where the spear went thru 
its soft hack soon heals over and the turtle 
is as good as he ever was. 

Life on Aldabra to me seemed very good; 
everyone had all the food they needed for i 

d » 

believe each one there was allowed one pound 
of rice per day. If they did not use their ration 
the owner of the island bought the rice back 
from them at a fair price. T saw no one beating 
their brains out working themselves to death. 
They all seemed to be sort of taking it easy. 
I think they are all very satisfied with their 
job. Of course, occasionally there is a little 
trouble between a few fellows, which the 
island manager soon clears up. There is even 
a small jail on the island that on occasion is 
occupied, but not very often, i suppose the 
island manager is the judge in these disputes. 
Life to me on Aldabra was very enjoyable; 
the bands were open nearly around the clock. 
With the sun spot count increasing each day 
now, 1 certainly would like to return to Alda- 

j d 

bra. With even 10 meters starting to open 
again I bet I would have a ball. Remember 
when 1 was down there the sun spot count 
was near the 11 year minimum. I he possibility 
of my returning there at this time seems to 
be very remote, if not impossible; but if the 
cl .nice ever turns up i would like to be on 
again from down there. Oh, ^ ^ s, 1 f l^OU tl ^t 
one of the most delicious meals in the world, 
try one of the Aldabra turtle steaks. They are 
one of the most tender steaks I have eaten. 



VANGUARD 
MODEL 501 


$ 279 95 COLLECT* 

COMPLETE WITH LENS 


SUB-MINIATURE SOLID STATE 

TV CAMERA 

FOR CLOSED CIRCUIT OR AMATEUR TV 


• Measures only 254" X 4" X 7" (excluding lens and 
connectors), 

• Weighs only 3VJ lbs* 

• Advanced circuitry utilizing 35 semi-conductors most 
of which are s/I /con. 

• Resolution guaranteed to exceed best capabilities of 
standard 525 line TV receivers* 

+ Field-effect input circuit provides noise-free video* 
This is a VANGUARD exclusive, 

• RF output 30,000 microvolts adjustable for channels 
2 - 6 . 

• Video output 1.5 V p-p composite with standard nega¬ 
tive sync. 

• Viewable pictures obtainable from as low as 1 ft. can¬ 
dle of illumination to bright sunlight. 

• Vidicon controlled automatic light compensation elimi¬ 
nates electric eye and provides error-free compensation 
for light level changes of up to 120 to 1* 

• New VANGUARD "HI-FI" vidicon enables use of any 
S mm movie lens instead of 16 mm lens required by 
other TV cameras. 

• Electronically regulated power supply and thermally 
compensated circuits eliminate change in picture qual¬ 
ity when line voltage and temperature fluctuate. 

• All parts guaranteed for I year (except for open fila¬ 
ment on Vidicon or breakage). Made in USA. 


Building your own TV camera? Send 10f for out new 
catalog describing our complete fine of sub-assemblies 
and parts incorporating the latest advances in technology. 

VANGUARD LABS 

196-23 Jamaica Ave, Hollfs, N.Y, 11423 
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If you are interested in picking up sea shells 
by all means go to the Aldabras; they are 
there by the thousands just waiting for some¬ 
one to pick them up. I sent Peggy two large 
boxes of them. I had already sent her other 
sea shells from other spots and she told me, 
“No more sea shells, please.” One extra large 
dam fossil 7 found there was large enough 
for me to lay down in and be closed shut. 
We shipped this one back to Mahe to be put 
in their museum. The clam from that shell 
would have fed 30 or 40 people, I guess. Its 
age was estimated to be more than a thousand 
years old. With all the birds, fish, copra, sea 
shells, bats, and miles and miles of nice sandy 
sea coast, life there is not bad at all. All the 
workers there are men, so there is never any 
trouble with arguments over some woman. 

I stayed on Aldabra Island for 17 days. I 
found that 17 days is by far too long to stay’ 
at one QTH as far as DXpeditioning is con¬ 
cerned. Give me 7 good days and everyone 
will be worked who really tries; after that you 
have to start digging for QSOs. But I was sort 
of stuck for those 17 days, since Jake the boat 
owner had the little Lua-Lua up high on the 
beach, painting and cleaning it up. He put it 
up on high dry sand when the moon was lull 
and had to wait until there was the next extra 
high tide so lie could float it away again. 
This extra long stay was not too bad, since 
there were many things of interest to do and 
to look at. Time flew by anyw’ay. 

Finally Harvey gave me a call on 20 and 
said for me to be ready to depart the next 
morning at 8:30 AM. Down came t he antenna, 
off went the power plant, things were all 
wrapped up and made ready to load up the 
boat. I contacted the manager of the island 
and told him I would need the use of a 
pirogue the next morning with a few fellows 
to help me load up and row out to the I .ua- 
Lua when it arrived. To bed I went for the 
first good long night’s rest 1 had since I had 
arrived at Aldabra. I visited all the workers 
and thanked them all for their help, thanked 
the island manager and took one final look 
at the camp site. I was ready to QSY from 
Aldabra at 8:00 AM. 

The Lua-Lua arrived at about 8:15, so out 
we went in the loaded pirogue. The old SE 
monsoon by this time had really got going 
and w’e had a heck of a time loading the 
equipment from the pirogue to the Lua-Lua. 
A number of times things nearly went over¬ 
board, until we got the swing of the way the 
waves were liehaving. We would watch for a 
big swell to start our way, and yell to the 
fellows in the Lua-Lua to get all set; then 
we grabbed an armful of items and waited 


until the swell pushed our pirogue up high, 
parallel with the deck of the Lua-Lua, and in 
a fast swing handed items to the outstretched 
arms of the fellows in the Lua-Lua. This re¬ 
quired some split second timing and fast move¬ 
ment on the part of the fellows on both boats. 
The last item to leave the pirogue was me. 
The pirogue departed for the beach, and we 
set sail for Mahe. 

The seas were in a very foul mood all the 
way back. I finally managed to get my equip¬ 
ment mounted on the eating table, the old 
putt-putt fastened down, and I was again 
/MM. Quite a number of waves swept com¬ 
pletely over the ship, and the fellows at the 
wheel hung on for dear life so they would 
not be swept overboard. What a time we had 
trying to shoot the sun, moon, Venus, etc., 
with the horizon very vague; locating the hori¬ 
zon was a must before any bearings could 
be taken. All this time I am at the radio 
listening to WWV or some other station with 
standard time signals, calling oil the seconds. 
Both Harvey and Jake had their sextants in 
their hands. Eventually we would get a shot 
and Harvey and Jake would then go to their 
little desks and start trying to figure where 
we were! Every now and again they would 
actually agree on the same exact spot. One 
time one of them called out the answers to his 
shot and according to my map we would have 
been about 300 miles west of Cairo, Egypt, 
out in the Sahara Desert! He later re-figured 
and found that he had subtracted one of his 
figures instead of adding. But as a rule their 
figures more or less agreed. Dead reckoning 
helped quite a bit also. In plain English, 
dead reckoning means you are located at such 
and such a place using common sense. 

The second day out from Aldabra, on the 
way back to Mahe, 1 was on ihe air having 
a FB time QSOing the boys with those break¬ 
ers break ing over the boat, and bango—the sky 
light above niy operating table was struck by 
an enormous wave, it was lifted up and about 
a bathtubfull of sea water came on top of me, 
the equipment, cameras and all. This brought 
a sudden silence to the equipment. It was 
silent all the rest of the way back to Mahe. 

I tried drying it ofl the best I could with what 
damp clothes we had on deck, but it was a 
long way from being dry. It took us about 10 
days to battle our way back to Mahe; all this 
time the equipment just lay there with the salt 
water doing its worst to it, parts of the chassis 
starting to turn green when we arrived on 
Mahe. It did not look good to me at all; I 
thought for sure that I would have to get 
word to Aek to send me another KWM-2, but 
before I sent out this distress message I de- 
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THE NEW MOSLEY 


DIPLOMATS 


* * * 


Two New Antennas 
Customized For 6 & 10 

diplomat- io(Di-io,_ Meter Operation | 

.... Increasing numbers of bams are enjoying 10 meters, the up- and 
coming DX band... the band for round tables.. . local emergency nets 
Mosley*s NEW Diplomat*10 for this progressive band is a rugged 
5/8 wave om/-d/recf/ona/ vertical antenna rated for 1000 watts; 
features o gain of 3.4 db. over one quarter wave ground plane and 5.9 db. 
compared to isotropic source . The easy-to-mount, compact features of 
this antenna make it ideal for both temporary and permanent base 
installations. ___ v 

DIPLOMAT-6 (DI-6). ...... 

Available to VHF-DX-RAG CHEWING enthusiasts is another New 
5/8 wave vertical base station antenna the Diplomat- 6 
rated for a max/mum input of 1000 watts. 

For complete details on this New Line of Antennas Write. 




4610 NORTH LINDBERGH BLVD. 
BRIDGETON. MISSOURI, 63044 


cided I would try overcoming this salt water 
trouble. 

Off went the cabinet, and the scrubbing 
job began. After two days of hard work, it 
looked very nice and clean. I plugged it in, 
expecting the smoke to rise from somewhere. 
There was no smoke from it, but there were 
no signs of any signals from it either. Nor 
was there any excitation on transit. The only 
thing that moved was the S meter, and it 
moved backwards. It looked like I was in for 
lots more cleaning before (here were going 
to be any signals from VQ9A. This time I 
really dug in. First it got the water hose treat¬ 
ment! 'Pry squirting water down in those 
pretty little if transformers; you will be sur¬ 
prised the places it squirts out! After a few 
days of this cleaning, wiping, polishing, and 
sponging, things looked very good. This time 
1 placed the equipment out in the hot Mahe 
sunshine for two days, turning the chassis 
over every hour; finally on the third day I 
placed it in the oven at the hotel, turned the 
heat up to 160 degrees and let it cook for 6 
hours. This time I knew it was dry before I 
plugged it in. Sti:l the S-meter read back¬ 
wards, and a very faint hum could be heard 
f rom the phones. On PA plate current position 
the meter read about 15 rails. Still, no excita¬ 
tion. This time 1 was ready to send Ack that 


distress message for sure. After some thought 
I decided I would try just once more before 
sending this message to Ack. This time out 
came most of the parts, the if transformers 
inside were all green, covered with green scum 
and mildew. Each one was very carefully 
cleaned with carbon-tet; the trimmers were 
taken apart and I noticed the silver plating 
on them was starting to peel off; the power 
transformer was even taken apart and found 
to be covered with this green scum. Sometime 
one of you fellows might try a real cleaning 
job on the little band switches in modern-day 
equipment. This ti ne I spent 3 full days clean¬ 
ing; then back into the oven again for more 
baking, and then with not much hopes it was 
plugged in. Again the S-meter read back¬ 
wards—but the receiver was operating again. 
Next I tried the transmitter. By golly, it 
worked! ! ! 

I was back in business again at VQ9A. I 
could never get the VFO to calibrate right, 
and when I returned the set to Collins about 
two years later, the S-meter was still rear ling 
backwards. They sent me a new VFO to install 
so the calibration difficulty was eliminated. I 
never did have any more trouble with ihe 
rig after that, except the usual amount of tui>e 
trouble. 

> . . Gus 
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AMATEUR ELECTRONIC SUPPLY 


RECONDITIONED HAM EQUIPMENT 


* 10 Day Free Trial [lose only Shipping Charges] * 30 Day Guarantee Full Credit Within 6 Months on Higher Priced 


New Equipment + Pay as Little as S5.00 Down and Take up to 3 Years to Pay the Balance + Order Direct from this Ad ! 


AMP LID THE 


t'7 1 k mtr 

SI 49 

261 VFO 

35 

B& W 


5100 Xmtr 

s m 

5IQ0B Xmtr 

119 

51 SB-B SSB Gen 

99 

L-1000A Lin Sup 

149 

CENTRAL ELECT. 

IQA Exciter 

S 49 

)0B Exciter 

69 

20A Excite^ table) 89 

QT-i Anti-Trip 

9 

BG458 VFO 

19 

600L Linear 

219 

CLEGG 


5QUIRES-SANDERS 

99 ef Xcvr 

S 99 

Thor 61RF only) 

175 

Thor 6 DC Sup Mod 95 

Thor h AC Sup Mod 75 

Zeus Xmtr 

375 

Venus Xmtr 

249 

Venus AC Supply 

75 

Apollo Linear 

175 

SS Booster 

49 

Interceptor Rec 

295 

22>r 2rra Xcvr 

169 

55 1 R Receiver 

475 

COLLINS 


75A-I Receiver 

S139 

75A-2 Receiver 

219 

75A-3 Receiver 

269 

75A-4 ^1000) 

349 

27QG Speaker 

19 

755-1 Receiver 

295 

75S-1 aiers Rej 

325 

755-3 Receiver 

399 

755-3B Receiver 

475 


75S-3C Receiver 

525 

32V 3 Xmtr 

199 

125-1 Xmt r 

375 

32S-3 Xmtf 

495 

62S- 1 VHF Conv 

595 

3 QB 4 Console 

149 

KWS-i {500-1000i 

675 

KWM-I {O’500) 

249 

3SID-I Mount 

25 

KWM*2 Xcvr 

750 

K A ? -'-2 Waters f ej 

775 

35ID 2 Mourn 

75 

MP- Mobile Sue 

119 

399B-1 DX Adaptor 25 

R. L DRAKE 

IA Receiver 

S 109 

2A Receiver 

159 

2 AC Calibrator 

12 

2B Rece>/er 

189 

2BQ Combo 

29 

2B5 Speaker 

9 

TR-3 Xcvr 

369 

AC-3 Supply 

65 

DC-3 Supply 

95 

R-4 Receiver 

279 

R-4A Receiver 

299 

MS-4 Speaker 

12 

T-4X Transmitter 

299 

EICO 

720 Transmitter 

5 49 

722 VFO 

34 

730 Modulator 

39 

753 Transceiver 

149 

ELMAC 

ip-67 iAS-151 

$ 20 

AF-67 Xrfflt 

45 

AF-68 Xmtr 

79 

PMR-6 (AS-IS) 

20 

PMR-6A (AS-IS) 

25 


PM ft-7 Receiver 

39 

M-1070 AC DC 

39 

GLOBE GALAXY WRL 

Scout 65B Xmtr ! 

* 34 

Scout 680 Xmtr 

35 

Scout 680A Xmtr 

39 

LA -i Linear 

69 

Scout Deluxe 

49 

Hi-Bander 62 

99 

Chief 90 Xmtr 

29 

Chie* 90A Xmtr 

34 

Chief Deluxe Xmtr 

39 

King 50GA Xmtr 

225 

King 500B Xmt 

249 

DSB-100 Xmtr 

49 

HG-303 Xmtr 

29 

Galaxy 300 Xcvr 

149 

PSA-300C AC Sup 

49 

G300DC 

65 

Galaxy V Xcvr 

299 

AC Supply 

59 

Deluxe Console 

69 

RX-2 VFO 

59 

755 VFO 

24 

755A VFO 

29 

Rejector 

15 

UM-I Modulator 

29 

VOX-iO 

5 

MM-100 Matcher 

7 

GONSET 


Comm III 6m 

S149 

Comm IV 2m 

199 

G-29 Xcvr 

149 

GO 105 2m Xc vr 

169 

900A (2ml Xcvr 

249 

902A DC Supply 

49 

901A AC Supply 

49 

G-33 Receiver 

44 

GFL21I Receiver 

49 


To: AMATEUR ELECTRONIC SUPPLY 
4828 West Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 

Ship me the following Reconditioned Equipment: 

FIRST 

CHOICE 


SECOND 
CHOICE 
{IF ANY) 


THIRD 
CHOICE 
{IF ANY) 


I enclose $___; I will pay balance (if any) 

□ COD □ 1 year Q 2 years Q 3 years 

Name_ 

Address___ 

City_ 

State_Zip _ _ 

I 1 Send Reconditioned Equipment Bulletin 


C 43 Receiver 

59 

GR 212 Receive' 

59 

G-666 Receiver 

49 

3 way Supply 

19 

ThitvPak 

19 

C-76 Xcvr 

99 

G-76 AC Supply 

75 

G 76 DC Supply 

75 

G77 Transmits 

49 

G-77A Transmitter 

69 

GSB 100 Xrm f 

169 

GSB-101 Linear 

169 

Super 6 ■, AS-IS) 

10 

Super 12 Conv 

29 

HALUCRAFTER5 


Sky Buddy Rec 1 

i 39 

S-38B Receiver 

24 

5*38E Receiver 

34 

S-40B Receiver 

49 

S-53 Receiver 

44 

S-53A Rece ,er 

49 

SX-62 Receiver 

125 

SX-/I Receiver 

89 

S-76 Receiver 

69 

5-77A. Reo (AS iSj 

25 

S-86 Receiver 

59 

5-95 150-Me Rec 

39 

SX-96 Receiver 

119 

5X-99 Receiver 

75 

5X-IOO Receiver 

139 

SX-101 Mk 11 Rec 

125 

SX-IOIMk III Rec 

139 

SX* 101A Rec 

199 

S-108 Receiver 

69 

SX-111 Receiver 

134 

SX-115 Receiver 

325 

SX-117 Receiver 

225 

S-120 Receiver 

39 

SX-140 Receiver 

69 

CRX-2 150 Me 

69 

CRX-3 Aircraft 

69 

R-46 Speaker 

3 

R-46B Speaker 

9 

R-48 Speaker 

12 

HT-17 ;AS-1S) 

25 

HI-30 Xmtr 

119 

HT-31 Linear 

119 

HT-32 Xmtr 

249 

HT-32B Xmtr 

349 

HT-33 Linear 

169 

HT-33A(corv to B) 269 

HT-37 Xmtr 

225 

HT-A0 Xmtr 

49 

HT-44 Xcvr 

249 

P-26 Supply 

49 

P-I50AC Supply 

75 

P-IS0DC Supply 

75 

SR-160 Xcvr 

189 

HA-S VFO 

45 

HA-8 Trans verier 

89 

HA-10 Tuner 

15 

HAMMARLUND 


HQ- I0OC Rec 

SI 09 

HQ-110 Receiver 

119 

HQ-HOC Rec 

!2* 

HQ-II0A Rec 

159 

HQ-120 Receiver 

59 

HQ-I29X (AS-1S) 

25 

HQ-I40X Rec 

99 

HQ-M5XC Rec 

169 

HQ-160 Receiver 

189 

HQ-170 Receiver 

169 

HQ-170C Rec 

179 

HQ-I70A Rec 

239 

HQ-I70AC Rec 

249 

HQ-170AC with 


immunize? 

299 

HQ-I80C Rec 

249 

SP-600JX-17 Rec 

275 

HX-50 Xmtr 

199 


HEATHK1T 

HR-20 Receiver S 89 


MT-1 Xmtr 39 

MR-1 Receiver 49 

DX-20 Xmtr 24 

DX-35 Xmtr 29 

OX--SO Xmtr 34 

DX-60 Xml' 59 

DX-100 Xmtr 85 

DX- IOOB Xmtr 99 

lX-1 Transmitter 119 

HX-lt Xmtr 29 

HW-12 75m Xcvr 99 

HW-32 20m Xcvr 89 

VF-I VFO i7 

HG-10 VFO 29 

HW-10 Ten'er 29 

HA-10 SmXcvr 169 

VHF-i Seneca 159 

HP-20 AC Supply 25 

MP-1 DC Supply 25 

UT-1 AC Supply 19 

HO-13 Hamscan 49 


HA-14 Mob. Linear 95 


HP-14 DC Supply 

75 

HP-24 AC Supply 

50 

HUNTER 

2OOO A Linear 

S325 

JOHNSON 

Adventurer 

S 25 

Challenger 

59 

Viking 1 

49 

Viking I I 

69 

122 VFO 

19 

Ranger 1 

89 

Ranger 11 

169 

Valiant ! 

139 

Valiant II 

239 

500 Xmtr 

349 

Pacemaker 

149 

Courier Linear 

139 

275W M’box SWR 

69 

Mobile Xmtr (AS-IS 25 

Mobile VFO (AS-IS) 15 

KNIGHT 

R-55 Receiver 

5 39 

R-55A Receiver 

44 

R-100 Receiver 

59 

R-IOQA Receiver 

69 

T^5Q Transmiuer 

24 

T-60 Transmitter 

34 

T- ISO Transmitter b9 

T-1S0A Xmtr 

69 

V-44 VFO 

17 

X-IQ Calibrator 

5 

LAKESHORE 

Phasemaster 1IB 

$149 

PP-400GG Linear 99 

Signa' Spl itter 

29 

LAFAYETTE 

HE-30 Receiver 

S 39 

HE-45 Xcvr 

65 

HE-45B Xcvr 

75 

HE-6IA VFO 

15 

HA-90 VFO 

29 

KT-320 Receiver 

49 

LOUOENBOOMER 

Mk )l Linear |RF) SI25 


NATIONAL 


SVL54 Receiver S 24 

NC-57 Receiver 

49 

NC-60 Receiver 

39 

NC-98 Receiver 

69 

Nt-105 Receiver 

7S 

NC-109 Receiver 

79 

NC-125 Receiver 

69 

NC-155 Receiver 

99 

NC-173 Receiver 

69 

NC-183 Receiver 

89 

NC - IQ3D Recei ver 

149 

N C-108 Receiver 

69 

NC-270 Receiver 

119 

NC-3G0 Receiver 

149 

NC 303 Receiver 

249 

VFO-62 

34 

XCU-300 Calibrator S 

HRO-60 Receive- 

225 

NTS-1 Speaker 

9 

NTS-3 Speaker 

12 

NCK-3 Xcvr 

189 

NCXA Supply 

75 

NCXD Supply 

75 

NCX-5 Xcvr 

395 

NCL-2000 Linear 

425 

PAH 


LA-400 Linear 

$ 69 

LA-400B Linear 

79 

LA-40GC Linear 

89 

POLYTRONICS 


PC-6 6m Xcvr 

SJ75 

62B 6 8 2m Xcvr 

225 

RWE 


DB-23 Preselect 

S 25 

4300 Receiver 

69 

4302 Speaker 

9 

4350 Receiver 

89 

4350A Receiver 

99 

6900 Receiver 

149 

SEE 


SB-33 Xcvr 

$175 

SB-34 Xcvr 

275 

SB LLA Linear 

125 

5B2-DCP Supply 

35 

SB3-DCP Supply 

75 

SINGER 


PR-I Pan adaptor S 99 

SONAR 


20m Monobander 

5 99 

AC- 30 AC Supply 

75 

DC-10 DC Supply 

75 

SWAN 


SWM2Q Xcvr 

SI 19 

SW-140 Xcvr 

119 

SVr 17S Xcvr 

119 

SW-24Q Xcvr 

189 

S.V I17AC (for 24Cb 65 

SVr 1 17B AC Sup 

50 

SW-12 DC Supply 

75 

SW-350 Xcvr 

299 

SW-117XC AC Sup 75 

TM C 


GPR-90 Receiver $225 

GPR-90 Speaker 

19 

GSB-1 SLcer 

75 

WATERS 


Coda* Keyer 

S 59 


HELP WANTED ! 

Shipping Clerks 

Electronic Technicians 

Counter Salesmen 

Send prctuTe. resume* ana salary require 
ment* ,Would consider helping with moving 
expenses for ouL-pf-rown applicant. 
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©SWAN 


LMK at your low 


©SWAN 


( 


AFTER JUST s 5^ DOWN 



350 IO-80m Transceiver.(14.98)$420,00 

400 10’80m Transceiver less VFO....(14.98) 420.00 

250 Transceiver for 6 Meters.(11.55) 325.00 

Mark! Linear — less tubes..(16.97) 47S.00 

Two 3-400Z Tubes for above.(2.27) 68.00 

405 MARS Oscillator - 5 fixed channels (1.44) 45.00 

406B Miniature Phone Band VFO.(2.52) 75.00 

410 Full Coverage VFO....(3,25) 95.00 

II7XC I I7v AC Supply w/cabinet&spkr (3.25) 95.00 

230XC As above, but for 230 volts ....(3.61) 105.00 
II7XB ll7vAC Supply only - less cabinet 

& spkr.(normally used with 400).(2.52) 75.00 

230XB As above, but for 230 volts ....(2.88) 85.00 

14-117 I2v DC Supply w/cable ..(4.51) 130.00 

14-230 As above, but w/230v Basic sup(4.87) 140.00 

t I7X Basic AC Supply ONLY.(2.16) 65.00 

23OX Basic AC Supply ONLY.(2.S2) 75 00 

I4X 12v DC Module & Cable....(216) 65.00 

I4XP As above, but Positive Ground ..(2.34) 70.00 

Cabinet, Speaker & AC Line Cord. 30.00 

I I7v or 23Ov Line Cord (specify). 5.00 

8' Power Supply Cable w/Jones Plug... 3.00 

VX-I Plug-in VOX.. 35.00 

SSB-2 Selectable Sideband Kit for 350.. 18.00 

22 Dual VFO Adaptor for 350&400 _ 25.00 

lOOkc Calibrator Kit for 350 .. 19.50 

SOOkc Calibrator Kit for 250 . 19.50 

10m Full Coverage Kit for early 350’s.. 15.00 

55 Swantenna — Remote Control.(3.25) 95.00 

45 Swantenna - Manual.(2.16) 65.00 

Deluxe Mobile Mounting Kit. 19.50 

RC-2 Remote Control Kit... a. 25.00 



The payments shown above are for a 36-month time-payment 
plan with $5.00 down. The minimum total order that may be 
financed for 12 months s SS0.00; for 24 months - S 120,00; 
for 36 months - S180.00. NOW! Our time-payment plan offers 
a 105-day pay-off option! 



AMATEUR 

ELECTRONIC 

SUPPLY 

4828 West Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 
Phone (414) 442-4200 


MILWAUKEE STORE HOURS: Mon & Fri-9 am to 9 pm; 

Tues, Wed, Thurs-9 am to 5:30 pm; Sat-9 am to 3 pm 


IMPORTANT! — Be sure to send ail Mail Orders and 
Inquiries to our Milwaukee store t whose address is 
shown above, VISIT — Please do not write the fol¬ 
lowing Branch stores — they are set up to handle 
walk-in trade only- 




L ook no further ! 


The Best Deals (Trade or No Trade) on 
New Swan Equipment are being made at 
AMATEUR ELECTRONIC SUPPLY 




Terr y Sterman* W9DIA Ray Grenier K9KHW 

Proprietor Mgr. Mail Order Sales 

mmmmmmmmmmmmmmmmmi 

To: AMATEUR ELECTRONIC SUPPLY 1 
4828 West Fond du Lac Avenue | 
Milwaukee, Wisconsin 53216 7 | 


l am interested in the following new equipment: 


GET OUR 
DEAL TODAY! 


Use Handy 
Coupon 
Below 


I have the following to trade: (wnat’s your deal?) 


Ship me the following (Jew Equipment: 


I enclose $_ I will pay balance (if any) 

□ year years Q 3 years 

Name_ 

Address_ 


CHICAGO. ILLINOIS 

6450 Milwaukee Avenue 
Phone (312) 763-1030 


ORLANDO. FLORIDA 

19 Azalea Pk.Shpg.Ctr. 

Phone (305) 277-8231 


CHICAGO & ORLANDO STORE HOURS: Mon. Wed. Thurs - 
12 to 9 pm; Tues & Frl- 12 to 5:30 pm; Sat- IQ am to 4 pm 


City- 

State_Zip 


I | Send Reconditioned Equipment Bulletin 
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WTW Country List 


AC 1, 2 t 6* 7, 8, 9, 0—Bhutan 
AC3—Sikkim 
AC4—Tlbett 
AP—EiBt Pakistan 
AF — West Pakistan 

BV, (3 — Formosa (Taiwan) 

BY, 0—China 

CE—Chile 
TEG—See KC4 
CEO A—Easier Island 
CE0X—San Felix 
CE0Z—juaji Fernandez 

CM. CO—Cuba 
CN—Morruco 
CP—Bolivia 

fit :, j—Portuguese Guinea 

CR4— Gape Verde islands 

CR5—Principe, S*u Thome 

CH6—Angola 

UR * —Mosambique 

CltS— Portuguese Timor 

CR9 — Macao 

CT1—Portugal 

CT 2—Azores 

CT3—Matter] a 

CX— : Uruguay 

DJ. DL--German Fed Itcp. Wctt)-RFU 
DL r OJ- West Berlin 

DM—German Democratic Rep. (East LRPU 
DU—PMlllpinea 
EA—Spain 
EA ft—B ilerie Ts. 

EAh—C anary Is, 

£ AS*—Ifni 

EAO—Rio de Oro 

EA&- —Spanish Momma 

EA0— Rio Mundi & Fermmdo Poo la, 

EA0 —Sp aniah Guinea 
El — Rep. of Ireland 
ELr—Liberia 
EP—Iran 

EA3. 9E3, 0F3—Ethiopia 
F—France 


FRS—Amsterdam k St. Paul Is. 

FUH —Crozet Is. 

FB8—Kerguelen Is. 

FB8—French Aniartica REF 
FC—Corsica 
FG7—Guadeloupe 
FH 4—Uumuroes la, 

FKS—New Caledonia 
FL—French Somaliland 
FM7—Martinique 
F08-—Clipperton Is. 

F08—Loyalty & Chesterfield Is.-Ref 
kos - Toubuuai (Austral! Is.) REF 
;08—Tuftmotou (Gambler IsJ-REF 
I 08—M arqu es?a Is, - Jl EF 

—Auatrail Is. i except Toubouai) -RE 
—Society Is. r Tahiti ) REF 
££5—Pierre k Miquelon 
ML—-Reunion Es. 

FR7/G— (71 onuses is, 

FR7 I—Juan de Nova A Europe is. 
FR7/T—Tromilen Is. 

Fsr—Saint Martin Is. 

FI'S, YJ1—New llerhiiles Is, 

FWS—Wallis & Futuna Is. 

FY7- French Guiana k Inlni 
G, GB~ England 
GC -Guernsey & Dependencies 

GC—-Jersey Is. 

GD—TbIc i>f Man 

GI—Northern Ireland 

CM-—Scotland 

GW—Wiles 

H A—Hungary 

HR—Switzerland 

HE, 0B0—Liechtenstein 

HC—Educator 

HUH—Galapagos 

HIKE. KXti-—Ebon Atoll 

HB—Haiti 

HI—Dominican Rep, 

HE Colombia 
HK0—Ha jo Nuevo 

IIK0—-Maipolo is, 

i F i l r K0 7^? an „ Andrea & Provideuda Is. 
HE. IIM—Korea tSouth) 

HM—Korean [Copies Rep, (North) 

HP—Panama 

HU—Honduras 

HS—Thailand 


HV— Vatican 
*HZ—See 7Z 
II—Italy 
TS1—-Sarddnla 
1TL—Siclly-DABC 
II—Tries! e-DARC 


JA, KA—Japan 


JT — Mongolia 
JY — Jordan 

K, W. WA. WB, etc—USA 

* KA -See JA 

KB!! — Baker, Howland & American 
Phoenix 

•KC41I Antarctica (see UE&) 

KL4—Nnvassa Is, 

KCii— Extern Carolines 
KUti —Western Carol] ties 
KOI— PaEau-NZART 

* KG!—See OX 

KG 1 Guantanamo Bay 
KG*: — Guam 
KtW> — Marais Is. 

KGd — Mariana Is. 

KGtii—Boiilu a: Volcano Is. 

KIIU Hawaii Is. 

KIM; Kure Is. 

KHi Johnson Is. 

KL7 Alaska 
KM H— Midway Is, 

KP4*—Puerto Rica 
Kith Uyuku Is. 

K84 $wan Is. 

KS4K Semoa Bank k Kattrator Cay 
KSr* -American Samoa 
KVt—Virgin Is. 

KWH — Wake Is. 

KXrt—Marshall Is. 

KZ5 — Canal Zone 
LA— Norway 
LA P—Jan Mayen 
LA P — Bear Is. -DARC 
LA/ P—svulb&rd 
LH4 — Bouvet Is, 

LU— Argentina 
LU % —'(seo KC4) 

LX- Luxembourg 
LZ Bulgaria 
ML PA 1—San Marino 
MPIB — -Bahrein la. 

MPLM, VS9-—Sult.itiaU 1 of Unseat k 
Oman 

MP4Q—Qaiar 

ML IT- ! rtieial Oman 

OA—Peru 

tH>5 1 — Uiauon 

|>E— Ausula 

OH — Finland 

0110—Aland 

< i K —( ’zc d mslo vaM a 

0\ -lb tglum 

OR4 — (see KC4) 

ox. XP — Greenland 

OY — Faroes 

OZ—Denmark 

PA0 r FIi—Netherlands 

l*J — Dutch West Indies 

IM2M—Slut Maarten 

PX — Andorra 

PY — Brazil 

PY0—Fernando de Xoronba 
P\0 — St. Pet-er-i-Paul Hocks 
PY0 — irindade k Martin Y&z la. 

VI — Surinam 
SL, SM — Sweden 
SF—Poland 
ST — Sudan 
Stl—Egypt 
SV —Grcctse 
SV- -Dodecanese Is. 

SV — Trtfte 
T A—’Turkey 

TA — European Tnrkey-DARC 
TF—Iceland 
TC—^Guatemala 
TI— Cast* Rica 
TI 9— Cocos Is. 

T191 4 — ( om oran Reef 

TJ — Camenoun 

TIj— < ViitmL ^African Rep, 

TN — Congo Hep. 

TK —Gabon Rep. 

TT —Chad Rep. 

T(J —Ivory Coast 
TY Dahomey Rep. 

TZ Mali Rep. 

Ia f UV, UW 1 thru 0 — European Russia- 
RRJ 

UA Russian iVotartica-HFU 
LAI—Franz Joseflind 
ITA2 - ■Kdliningradsk 
UA, UW, d t 0 —Asiatic Russia 
UA0—Dickson Is.-RFL 
UA0—Magadan Ie.-RFU 
l AO—Tainutr-RFU 
UA0—Tuva A8SR-RFU 
CA0—Chokfitrit-BBU 
LA0—Yakut AKSR RF1 1 
UAO — Sakhlin ObL-BFU 
LB5, UTS—Ukrain 


t t II- — -White Russia 
1 Du —Azerbaijan 
1 Fb — Georgia 
UGH — -Armenia 
LT1K Turkoman 
Lis Uzbek 
ITJ 8 — Tabzhik 
UL7- Kazakh 
UMB — Kirghiz 

INI Kurclo-Fmiiish ILp.-DAR! 
L'(I5 — MohLvia 
V P2 —LlUuuima 
LQ2 — Latvia 
LR2 — Estonia 
VE, VO — Panada 
*V0- See VE 
VK -Australia 
VK-—-Lord Howe In, 

VK4—VYiUis Is. 

VKO—Christmas Is. 

YK SI— Cocos Is. 

VKH — Nauru Ik. 

VK9—Norfoflk Is. 

VK 9 — Papua Tvrritory 

VK9 — Territory of New Guinea 

VK0—Heard K 


VP 1 —Brit lab Honduras 
VP2—Antigua, Barbuda 
VP2— Anguilla 
VP2—British Virgin Is, 

VP2—Duminica Is. 

VPi —Grenada Is. 

VP2 -Monstserrat 

VP2 SE. Kitt^ nml Nevis 

VP2—St. Lucia 

^ St. Vincent k Dei tendencies 
VP3—British Guiana 
*VP4—See 9T4 
VP5—Turks k Caicos 
\ l*#7—Barbados 
VP7—Bahamas 
•VPS—Bee K€4 
VPS—Falkland Is, 

VPS—-So. Georgia 
^ PS—So, Orkrwys 
VPS—So. Sandwich !i 
^ P«s—Fu, Shetlands 
\T—Bermuda 
VQI —^Jinzifoar 

v3ll~ k Si, Brandon 
^ ilB — ChHgos 

YUS — Mauritius 

va«5—Rodriguez Ik, 

VQ9 — Aldabra Is. 

ViJJI —Seychelles 

VQ 9—Dt^roches 

VQ§—Farquahar Is, 

VRt—British Phoenis Is 

vSUjfS** 1 - E1Js - 4 Is. 

v R2—Fiji 

Vfn-K.nninE i Christmas Is. 

X KI—Solomon Is, 

VB5—Tonga Is, 

VR6-—Pitcairn Is, 
vsr>— Brunei 


VSO — Hong Kong 
VSR- — Atlen k Socotra 
VS8II— Kuiia Mauria is. 
VS1J1C — Kamaran Ik. 

VS0A1— Maldive Is. 

VU2- — Andaman & Nicobar Is, 
VU2—India 
VU2—Ijiccadive Is. 

•w—See K 
XE, XF —Mexico 
XL. XF —RevilL Gi^ado 


XT—Voltaic Rep. 

XU—^Cambodia 

xv— south Viet Nam-KFU 

X!VS—Laos 


XZ2—Bunna 
YA —-Afglmnistan 
YI—Iraq 
TK—Syria 
YN—'Nicaragua 
XO— Rumania 
YS—Salvador 
YU—Yugoslavia 
Y V—Venezuela 
YY0—Ares Is. 
ZA-—Albania 
ZB2—Gibraltar 
ZDS—Gambia 
ZD 5—Swaziland 


ZD7—St. Helena 
ZD 8—Ascension 

ZDP—Gough k Tristan de Cunha 
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ZE—Bbodesi a 
ZF1—Cayman Is. 

ZKi—Coak Is. 

ZKl—Manjhik] la. 

ZK2 —Nine Is, 

Zb —Auckland L Campbell Is. 

ZL—Chatham Ls, 

ZL— Kerri!Idac Is. 

ZL—'New Zealand 
ZL5 — See Ki'A 
ZM6—Western Surma 
ZM7—Tokalaus la. 

ZP — Paraguay 

ZSl, 2. I p 5. 6—Smith Africa 
ZS2— Mirfon & Prince Edtt,ird Is. 
ZS3—South West Africa 

ZS7— Swaziland 
7i S 8 "Basu tolan d 
Z S 9—Bee h ua naland 
I M i—Maria Teresa 
IS9’—Sprat Ley Is. 

3 A — Monaco 


3V8—Tunisia 

3W8—North Viet Nam-RFU 
4 ST—Ceylon 

4 0—LT.tJ. Geneva, Switzerland 
4W— Yeman 

4 X—Israel 

4X1—Israel Jordan Dt militarised Zone 

5 A—Libya 

5B4 ZC4—Cyprus 
5H3—Tanganyika 
5N2—Nigeria 
6K8'—Malagasy 
5T—MauranUnia Rep, 

5U7—Niger Rop. 

5V—Togo Rep. 

*5Wi—See ZMG 
5X5-—Uganda 
5Z4—Kenya 
60—Somali Rep. 

6W8—Senegal 
GY 5—Jamaica 
7G1—Rep* of Guinea 


7Q7—Malawi Rap. 

7 X—Algeria 

7Zl HZ}—Saudi Arabia 

8 F—-Indonesia 

-Z4—Saudi Arabia/Iraq Neutral Zone 
SZ5, 9K3—Kuwait/Saudi Arabia Neutral 
Zone 

• PAl—See Ml 
•UK. 9F—See ET 
901 —Ghana 
8H1—Malta 
9J2*—Zambia 
OK 2—Kuwait 
•0K3—See 825 
OIjI—S ierra Leone 

9 M2—West Malaysia 
9M6, §—East Malaysia 
OM 4—Singapore 

ON 1—Nepal 

045—Hep. of the Congo 
915—Burundi 
9X5—Rwanda 

9Y4 ( VPI)—Trinidad and Tobago 


All countries are from ARRL list except these marked with one of 
the following: 

J J ARC—Deutscher Amateur Radio Club (West Germany) 

NZART—New Zealand A&ocUtian of Radio Transmitters 


REF—Htsseau dH Emetieura Francaia (France) 

RFC—R^l dlosport Federation “IT the USSR 

The asterisks indicate additional prefixes for a country. 


Gus Browning W4BPD 
c/o 73 Magazine 
Peterborough, N.H. 


The WTW and You, Mr. DX’er 


The Fall DX Season is upon us again. This 
is the time oi year when the DX wilt be com¬ 
ing thru with those strong signals. With the 
sun spots getting a little bit more plentiful 
every month, DX’ing will be FB for a good 
many years now. After that the spots will taper 
off and we all will he getting older and older. 
By die time the next peak comes around some 
of us won’t be here to enjoy the FB DX’ing 
that can and will probably take place again. 
Or by that time the frequency allocation con¬ 
ference will have taken place, and maybe our 
bands will all be stolen from us by the com¬ 
mercials or other folks that are eyeing them 
light now. So I say if you are interested in 
working DX, now is the time to get started. 
Get in on the fun while the bands are jumping 
with plenty of DX, 

Oi course if you are stuck with the ARRL’s 
DXCC you have had it! You have just “worked 
yourself out of business’’ if you have been 
with the DXCC all these years. There just 
isn’t anything on the bands that you need, so 
you can put a cover over your rig and go take 
a look at TV or go fishing. But there is a solu¬ 
tion to your problems in the WTW. To qualify 
in the WTW competition all QSO's have to 
have taken place since 0001 GMT May 1, 
1966, Now this puts lots of countries in the 
"rare” side of your ledger. I would estimate 
that weh over 100 countries have not been on 
lie air since May first. Is that not better than 
having maybe just one or two rare ones left 
like the DX< 1C? At least you have some 
DX’ing to do and that's better than 75 meter 
ragehewing or traffic handling. There is plenty 


for vou to do if you like to work DX for the 
all new WTW DX award. Remember there 
are certificates for 100, 200, 300 and 350 
countries, as well as a WTW for each band, 
and each mode. There is no mixing of the two 
or the bands, either. Everyone starts at the 

JF V 1 

same point. The newcomers to DX’ing have 
the same chance as the old time DX’er. 

Our country list is a reasonable list. It’s 
made up of all the countries on ARRL’s DXCC 
list plus a few that the Radiosport Federation 
of the USSR recognizes and a few others from 
live REF of France and the NZART. Others 
will be added when we hear from the other 
nationally recognized amateur societies of 
overseas nations. We are not including any 
countries just because we think they should 
be in the WTW list. All countries were sug¬ 
gested by others, not us. We don’t want any¬ 
one to "button hole” us at some convention or 
gathering and ask us why such and such a 
place is a country, and such and such is not. 

Of course if vou are a tired, lazy, washed- 
out DX’er, the WTW is not for you. It’s for 
the wide-awake fellow who wants to do some¬ 
thing, one who is tired of just sitting in his 
shack twiddling his thumbs with nothing to do 
but gaze at his rig and yawn and go out to 
that TV set and gaze at it. You just keep on 
with the DXCC. It’s your meat. The top fel¬ 
lows in the DXCC have nothing much to look 
forward to. Of course, they may need ZA or 
YI or maybe one or two others and with all the 
weekly DX bulletins you know if any of these 
will be on well in advance so there is abso¬ 
lutely nothing for you to do. The days of 
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call 


mode and band 


name 

address number of countries 

List of stations worked (with date of QSO) in alphabetical 
order. This list can extend to the back of the card. 


On the reverse : Name, call and signature of person submitting 
or verifying cards and date. 

_ 

Please use this format (shown full size) for submitting applications 
for WTW award. Send to Gus, 73 Magazine, Peterborough, NH 03458. 


“sneaking home” from work like back in the 
50’s has gone as far as the DXCC is concerned. 
But this can be done right now with the 
WTW. The WTW will bring back the “good 
old days” for all of you, even the newcomers, 
There is plenty of real good stuff on for the 
serious minded WTW DX’er—but not for the 
top hoys in the DXCC. The DXCC certainly 
was a good deal for the boys a few years ago. 
hut, fellows, those days are gone. This WTW 
is a modern-day DX’er’s wish come true. Get 
in there fellows and join in on the fun. It’s 
waiting there just for you. 

We are gradually getting “verification 
clubs” lined up for the awards. We don’t want 
any one to have to mail his QSL cards away 
from his continent, and in the case of USA 
hams we want to have a “verification club” in 
each call area. We still need a few to fill in 
here and there and are looking for volunteers 
yet in a few places. Any of you club members 
in the areas not yet covered, how about taking 
this up at your next club meeting and submit 
your dub for consideration to me. e/o 73 Mag¬ 
azine. No individuals please only recognized 
clubs. Here is a full break down on how we 
now stand: 

Asia—We yet need one here 
Africa—Also still needed 
Oceania—Also needed 
Europe—Via RSCB 

South America—Venezuela! io Radio Club, 
Caracas 

Canada—Edmonton Radio Club 
W/Kl—Still needed. 


W/K2—Still needed. 

W/K3—Still needed 

W/K4—Virginia DX Century Club 
(W4NJF) 

W/K5—Still needed 

W/K6—Orange County DX Club (W6KTE) 

W/K.7—Western Washington Radio Club 
(W7PHO) 

W/K8—Still needed. 

W/K9—Still needed. 

W/K0—Still needed. 

We ask all verification clubs and hams to 
use a unifonn method of submitting to me the 
information on the DX’ers who qualify. Please 
use the form shown, i’his will make my task 
a lot easier and we all will he using the same 
system of keeping records. I strongly suggest 
you keep a similar list on filing cards for future 
reference if needed. Note to verifying clubs: 
Be sure to return the cards to the sender, 
fellows. We don’t want anyone accusing us of 
slow service, lost cards, stolen cards, and other 
type things that I have heard about some other 
awards that require QSL cards. Let’s al ! really 
give the DX'ers fast service and no monkey 
business. 

Will close this little article with a reminder: 

! shortly will start putting out a weekly DX 
magazine. The DX’ers Magazine. It’ll help 
you keep right up to the minute on current 
active DX, Most of the good DX is past history 
by the time it’s in a monthly magazine, you 
know. This is something entirely different- 
something that no monthly magazine can do. 
Let me hear from you. . . . Gus 
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SERVICE 

TESTED 

EQUIPMENT 


FREIGHT FREE WITH 
CASH REMITTANCE 
IN CONTINENTAL U. S. 




- ■ * * * 


TRANSCEIVERS 

Collins KWM-T (10-15-20) . 
Collins KWM-1 AC pwr. Sup. 
Notional NCX-3 (20-40-80) 

Galaxy III .. 

Galaxy HI Spkr, Console «... 
Gonset G76 (oil bond) 
w/DC pwr* Sup* 

Swan SW-175 (75 mtr) , * 

VHF EQUIPMENT 

Clegg 99*er 6 Mtr Xcur * 
Clegg 22*er 2 Mtr Xcvr 
Gonset New 220 me Comm IV 
Gonset Sidewinder 2 mtr , . 
Gon set Cormn II 6v 6 mtr . 
Gonset Comm HI 6 mtr . , 
Gonset Comm IV 6 mtr * - . 
Poly-Com PC6 6 mtr xcvr . 
Heath Shawnee 6 mtr ... 
Heath HA-20 6 mtr Linear 


TRANSMITTERS 

B-W 5100-s . 

Collins 30L-1 (like new) 

C£ 20-A W/Delux VFO 
Gonset 500-W linear 

Gonset GS8-1O0 . . ... 

Gonset GSB-201 .. * , . 

HaHicrafters HT-37 . 

Heath HX-10 Marauder * . 
Hommarlund HX-50 # , , * 

Johnson VIK-500 (like new) 
Heath 58-10 SSB generator 


* I a m i A ■ 


r 4 * # i 


* -4 ■# * • ■ 9 


Was 

Haw 

S3 7 5.00 

S319.00 

75.00 

65,00 

269.00 

249,00 

259.00 

229,00 

19.00 

17,00 

219.00 

1 79,00 

159.00 

139.00 

$109.00 

$ 89,00 

229.00 

199,00 

409.00 

259,00 

349.00 

299,00 

109.00 

89.00 

1 59.00 

129,00 

239.00 

199,00 

269.00 

1 69.00 

1 89.00 

1 59,00 

119.00 

95,00 

SI 39.00 

$ 99,00 

389.00 

365*00 

169.00 

149,00 

169.00 

129,00 

209.00 

179.00 

275.00 

249,00 

275.00 

249,00 

289.00 

250*00 

289.00 

249,00 

379.00 

349,00 

85.00 

59*00 


RECEIVERS 



MISSION HAM 
SUPPLIES 

3316 Main Street 
Riverside 3, California 92501 
Phone 683*0523 (area code 714) 


"tfe at/e 8<rt” 

TELETYPE CONVERTER! 


DESIGNED and BUILT by 
DON STONER, W6TNS 

Write for SPEC SHEET today! 



Collins 7 S.Al— 1 > . i , + , 

$189.00 

$169,00 


Collins 75A-2 . 

239,00 

219.00 


Collins 75A-3 

269.00 

239.00 


Collins 7SA-4 W/3,1 filter . , . 

419*00 

369.00 


Collins 75S-1 . 

389.00 

359.00 


Collins R-388 ..* , 

525,00 

459.00 


Drake 2A ... .... 

179.00 

159.00 


Halltfraffers SX-lll . 

179.00 

149.00 


Hommarlund SP-600 .. , , 

399.00 

359.00 


Hammarlund HQ-TOOC . 

129.00 

109.00 


Hommarlund HQ-1 IOC ..... 

149,00 

129,00 


Hommarlund HQ-170C 

259.00 

199.00 


Hammarlund HQ-1 ROC *,. 

339.00 

269.00 

r 

Heath HR-20 . 

149.00 

109,00 

t 

National NC-270 . ... , . , 

149,00 

129.00 

1 


CHECK THESE FEATURES: 
it ALL TRANSISTORIZED, SELF POWERED. 
it 13 SEMICONDUCTOR CIRCUIT. 
it MILITARY GRADE EPOXY CIRCUIT BOARD. 
it RUGGED CONSTRUCTION. 

* REVOLUTIONARY TUNING INDICATOR, AS ACCU¬ 
RATE AS A SCOPE. 

it SINGLE CHANNEL AND NARROW SHIFT COPY. 

it ANTI-FADE AND DECISION CIRCUITRY. 

it SELECTIVE FILTERS TO MINIMIZE GARBLE DUE 
TO INTERFERENCE. 

TWO CASCADE LIMITERS EMPLOYING DIODES 
AND TRANSISTORS. 

RT-1 WIRED AND TESTED $99.50 


MISSION HAM SUPPLIES 
3316 Main Street, Riverside, Calif,_ 

, □ SHIP ONE "STONER" RT-1 CONVERTER: 
i □ QUOTE trade allowance and terms, 
j □ Please send latest HAM flyer, 
l [] Put me on your mailing list. 

I (Cash orders shipped FREE in continental U, $.) 

I NAME _ , _ _ _ * ,,. .Call . _ 

l (please print) 

l 

i ^ re ss ,. * . .... .,.,, ,..... 

I 

i City .... . .. State ,_ Zip 

i (Calif, orders add 4% tax) 

i 
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J. H, Nelson 
157 Fernwood Terrace 
Stewart Manor 
Garden City, N.Y. 


Future of the 10 meter Band 


The text of a talk given May 14 by 73*s propagation 
columnist to the North Jersey DX Association. 


About the 10th of April, 1966 I received 
a telephone call from Mr. Bob Stankus 
W2VCZ. He asked me in a very casual man¬ 
ner, as if there were nothing to it, if I would 
predict for the North Jersey DX Association 
the future of iue 10 meter band. 1 did some 
quick thinking and realized immediately that 
in order to predict the future of the 10 meter 
band I also had to predict the future of the 
present sunspot cycle. I do not like to predict 
the sunspot cycle because afier 20 years re¬ 
search on sunspots I have come to realize how 
whimsically the sun can behave. I also kn >w 
irom history that some pretty important as¬ 
tronomers and researchers had gotten into 
trouble working on this subject in the past- 
many of them knowing far more about the 
subject than I do. However, I considered the 
subject as a challenge and decided to see 
what I could come tip with. I had quite a bit 
of data available on past sunspot cycles to 
use as research material. 

First, 1 went into the history of frequencies 
near the 10 meter band in the archives of the 
RCA Frequency Bureau and found that RCA 
Communications started to experiment with 
31 MHz which is of course slightly less than 
10 meters, early in 1930. The experiments 
were conducted with Buenos Aires. RCAC 
using W2XS on 31420 KHz and Buenos Aires 
using LQB2 on approximately the same fre¬ 
quency. Unfortunately this was near the be¬ 
ginning of the 1930 sunspot low and the 
project had to be suspended until we got into 


the area of high sunspot numbers between 
1936 and 1933. These frequencies were then 
run simultaneously with normal communica¬ 
tions frequencies, which were on about 21 
MHz and received on a dual tape recorder 
so that the messages that Buenos Aires was 
sending would appear, one above the other, on 
the same piece of wide tape. As an experiment 
the operators were ordered to copy the higher 
frequency whenever it was useful even though 
the lower frequency was still satisfactory. I 
further found in the archives of the Fre¬ 
quency Bureau that the amateurs were allo¬ 
cated the 28 to 30 MHz band in 1927 for ex¬ 
perimental purposes according to the records 
of the Madrid Conference in 1932. So the 
amateur preceded the commercial stations in 
the investigation of this band. They proved 
its usefulness. 

Since the early 1950’s the receiving tech¬ 
nicians at the RCA Communications receiving 
station at Riverhead Long Island have kept 
meticulous “two hour” records of the lowest 
and highest frequency readable from the 
European area. At the same time, they also 
record the quality of the signals in ibis band. 
I went through these records for the years 
1955 to 1960 inclusive and determined the 
number of hours per day throughout the whole 
of each year that frequencies between 26 and 
30 MHz were recorded as good. The data 
shown by these records is presented in chart 
A. 

An examination of this chart shows quite 




1955 


19S6 

1957 

1958 

1959 


1960 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

Jan 

0 

20 

4 

70 

134 

152 

234 

202 

208 

217 

76 

139 

Feb 

0 

2! 

0 

123 

94 

117 

148 

165 

172 

143 

88 

103 

Mar 

0 

5 

4 

1 16 

72 

167 

106 

191 

186 

186 

80 

103 

Apr 

0 

1 1 

0 

105 

14 

175 

24 

196 

42 

163 

4 

120 

May 

0 

29 

NR 

136 

0 

165 

8 

175 

0 

172 

16 

1 19 

June 

0 

33 

0 

1 17 

0 

205 

14 

171 

0 

169 

4 

109 

July 

0 

26 

0 

128 

0 

194 

0 

191 

0 

149 

0 

119 

Aug 

0 

40 

0 

171 

4 

163 

8 

200 

0 

198 

0 

131 

Sept 

0 

4T 

40 

182 

88 

244 

84 

20? 

12 

145 

10 

125 

Oct 

0 

59 

NR 

161 

f 22 

263 

220 

181 

48 

11 1 

8 

81 

Nov 

O 

90 

146 

203 

212 

207 

230 

152 

44 

124 

38 

87 

Dec 

0 

77 

172 

185 

194 

233 

184 

187 

66 

125 

34 

83 

TOTAL 

0 

452 

366 

1697 

934 

2285 

1260 

22 T 2 

778 

1902 

358 

1319 


A—The number of hours between 8 AM and 2 PM EST (1300 GMT and 1900 GMT) that frequencies between 26 
MHz, and 30 MHz were logged as good from Central Europe at the Riverhead, Long Island, New York, receiving 
station of RCA Communications, Inc. 

B—'The Zuerieh monthly sunspot number. 


Chart A. Comparison of sunspot numbers with stations received an 10 meters. Compiled by J. H. Nelson 
of RCA Communications, Inc. 
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dramatically the good correlation there is be¬ 
tween the hours of usefulness of these higher 
frequencies and the yearly sunspot number. 
In 1955, with a yearly sunspot number of 
only 452, Hiverhead logged no hours of use¬ 
fulness on frequencies above 26 MHz. I would 
like to point out however that this does not 
mean that these frequencies did not break 
through occasionally since the technician does 
not keep a constant watch for them. He in¬ 
spects the band every two hours on the hour. 
As we go into 1956, die yearly sunspot num¬ 
ber increased to 1697 and the hours of use¬ 
fulness rose to 366. In 1957 yearly sunspot 
numbers rose to 2285 and the hours of use¬ 
fulness increased to 934. In 1958 the sunspot 
number stayed above 2000 being 2212 and 
the hours of usefulness increased to 1260. In 

1959 the sunspot numbers began to drop 
showing a yearly number of 1902 and the 
useful hours ol these frequencies dropped to 
1 78. In 1960 the sunspot number dropped to 
1319 and the hours of usefulness on these 
frequencies dropped to 358. In 1961 we find 
that these frequencies did not show up in the 
records at all although as I have said before 
there were probably occasional periods where 
they would have been heard if we maintained 
constant coverage. 

I would also like to point out that these 
frequencies have very little or no usefulness 
during the summer months. They begin to 
show up in September and fade out in April. 
The data shows this very clearly. 

The sunspot numbers that are shown here 
are the monthly averages. When these aver¬ 
ages are smoothed into 12 month smoothed 
averages we find that the smoothed curve be¬ 
gan with 14 in January 1955 and increased to 
81 by the end of the year. In 1956 it began 
with 89 and ended with 164. In 1.957 it began 
with 170 and ended with 200. In 1958 it be¬ 
gan with 199 and ended with 180. In 1959 
it began with 179 and ended with 132. In 

1960 it began with 129 and ended with 84. 

It appears that a smooth sunspot number 
in the neighborhood of 80 to 100 is necessary 
before these frequencies come to life. Data 
on this phase of the subject appears in Chart 
B. 

Data on this chart pertains to sunspot num¬ 
bers and sunspot cycles from 1755 up to 1964. 
It was analyzed in the following method in an 
effort to produce a technique whereby it 
might be possible to anticipate the trend of 
cycle number 20 which started in 1964. 

I analyzed the sunspot records by several 
different methods before 1 came up with what 
is shown in this chart. Examination of past 
sunspot cycles indicated that low maximums 



Low 


Cycle 

Year 

A 

i 

1755 

19 

2 

1 766 

7 

3 

1775 

12 

4 

1784 

9 

5 

1798 

37 

6 

1810 

64 

7 

1823 

44 

a 

1834 

16 

9 

1843 

9 

10 

1856 

23 


Low 


Cycle 

Year 

A 

1 1 

1867 

14 

12 

1878 

33 

13 

1889 

37 

14 

1 901 

33 

15 

1913 

45 

16 

1923 

18 

17 

1933 

23 

18 

1944 

8 

19 

1954 

17 

20 

1964 

10 

Totol 


468 

Average 


24 

A The 

number of 

months 


B 

High 

Year 

87 

1761 

116 

1769 

158 

1778 

141 

1788 

49 

1805 

48 

1816 

71 

1829 

146 

1837 

132 

1848 

98 

1860 

B 

High 

Year 

140 

1870 

75 

1883 

86 

1893 

64 

1906 

105 

191 7 (Short 

78 

Peak ) 

1928 

120 

1937 

150 

1947 

200 

1957 

(135) 

(1968) 


2064 

108 


with a sunspot number of 


10 or less during each low period, 

B—The maximum smoothed sunspot number of the fol¬ 
lowing high period. 


Total 

Average 


C 

D 

E 

19 

87 


7 

1 16 

7 

12 

158 

12 

9 

141 

9 

16 

146 


9 

132 

9 

14 

140 


18 

78 


8 

150 

8 

17 

200 


129 

1348 

45 

12.9 

134.8 

9 


F 

G 

H 


37 

49 

116 

64 

48 

1 58 

44 

71 

141 

23 

98 


33 

75 

132 

37 

86 


33 

64 


45 

105 

150 

23 

120 

697 

339 

716 

139.4 

37,5 

79 


C—The tow periods with 20 or less in column A. 

D—The sunspot number in column B. 

E— The low periods with 12 or Jess in column A. 
F—The sunspot number in column 8. 

G — The low periods wilh more than 20 in column A 
H — The sunspot number in column B. 


Chart B. Compiled by J. H. Nelson of RCA Com¬ 
munications, Inc. 


were preceded by prolonged periods of low 
minimum!} and high sunspot maxim ums were 
preceded by short minimums. 

After several different attempts I found 
that if I counted the number of months with 
a sunspot number of 10 or less during each 
minimum period 1 got the best correlation in¬ 
dicative of what the following high was going 
to be like. I won’t go through this chart item 
by item but l would like to point out to you 
that in Column A we have listed the number 
of months that 10, or less than 10, sunspots 
were recorded, and in Column B is shown the 
maximum smooth sunspot number for the 
high period that followed a few years later. 
These data show quite clearly that the higher 
maxima were preceded by short low periods, 
and the low maxima were preceded by long 
low periods. This will become apparent to 
you when you study the chart closely. 

On the lower section of the chart under 
Column C I have listed all the low periods 
that had less than 20 months duration and in 
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Fig. 1. MUF versus time of day, November 1960. 

Column I) I have listed the sunspot maximum 
associated with each of these periods. You will 
note that out of the 10 periods listed that had 
relatively short minima there were 8 with 
fairly high sunspot numbers during the fol¬ 
lowing maxima. 

In Column E 1 have been even more selec¬ 
tive and picked out the periods that showed 
oiily 12 or less in Column A and here you see 
at a glance that these shortest periods of 
minima were followed by quite high maxima. 
The average lengths in months of these shorter 
periods was 9 months and the average sun¬ 
spot maxima comes out to be 139. 

If you would refer to the top of the chart 
and pick out cycle 20 you will see that Col¬ 
umn A carriers the figure of 10 indicating that 
the 1964 low had 10 months with a sunspot 
number of 10 or less. A figure of 10 in Col¬ 
umn A predicts a following maximum in the 
neighborhood of 135. This analytical tech¬ 
nique therefore predicts that tire sunspot num¬ 
ber in 1968 or 1969 will reach a smooth 
sunspot number of at least 135 which should 
open the 10 meter band to Europe quite well 
from September to April. 

Column G and H indicates that prolonged 
mininmms were followed by low maximum?. 
You can see from the data that when the 
average length of a minimum was 37.5 
months, the average of the following sunspot 
maximum was only 79.4. Of the 9 items listed 
in Column G, seven of these items correctly 
predicted that a low maximum would follow. 
Two items were in error but not seriously. 

To recapitulate, it we were to bet on a sun¬ 
spot number to be high using the figures in 
Column C we would have been right 8 times 
out of lit. It we bet that a sunspot maximum 


was going to be low vve would have been 
right 7 times out of 9 according to the figures 
in Column G. This particular approach indi¬ 
cates a strong probability that the figure as¬ 
sociated with cycle 20 stands an 80% chance 
of being correct. But let me point out once 
again to you that 1 am not an expert in sta¬ 
tistical analysis and this coupled with the fact 
that sunspot cycles are very difficult to pre¬ 
dict causes me to warn you that I might be in 
error. 

! have prepared two graphs that can be 
used as a further guide in anticipating the 
future; This first graph (Fig. 1) shows the 
type of MUF curve associated with a 
smoothed sunspot number of 105. It is for a 
circuit between Eastern U S. and England. It 
can be seen from this graph that the most 
ikely periods of the day for 10 meters (or 
28 MHz> to be in operation are between 12 
and 19 GMT in November. The next grapli 
(Fig. 2) shows the November MUF for the 
same radio circuit based on a smoothed sun¬ 
spot number of only 65. You will notice that 
this lower smoothed number predicted a MUF 
barely above 30 MHz. This indicates that 
somewhere between a smoothed number of 
65 and 105 the 10 meter band is going to 
become operational. Tin’s figure is probabh 
close to a smoothed sunspot number of 80 
which should appear during the 1966-67 
winter. 

The statistics presented and analyzed in 
this report predict that 10 meters should 
come to life, at least spasmodically, between 
U.S.A. and Europe during the coming winter 
(1966-67) and should be well established by 
the following winter. . . . Nelson 



Fig. 2. MUF versus time of day, November 1961. 
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SWAN PRODUCTS AREN'T PERFECT! 


Over a year has elapsed since I first enthused over the Swan 350 and 400. 
So ecstatic was I in extolling their virtues that I began composing idioms 
which expressed their value in comparison with brand X or Y. I had even 
come up with a quotient of value (frequency coverage times power divided 
into dollars). Oh—I felt I had something and so I called Herb Johnson, 
founder and owner of Swan, to see how he’d react to my “baby.” While 
reading it to him I emphasized certain phrases and words—expecting him 
to say—“that’s right or fine”—When I was all through there was a deathly 
silence. No comment—no voice at all—“Are you still there Herb, I asked”? 
And after a further pause Herb’s low voice saying, “I don’t like nv 1 ^^t y o^ 
written—I’d rather you didn’t print it. Our gear isn’t perfect—we have had 
our troubles and we’re a long way from being satisfied, etc., etc.”. 

I felt disappointed—yes—but when I stopped to ponder Herb’s remarks I 
realized only too well that he was right and therein lies my message about 
Swan— the continuous improvements which you never see listed in any ad 
nor in any instruction manual and which make a fine set still better. 

Example: When the 350 was first produced it drifted a little too much— 
Swan found that they could reduce the drift 3 to 1 by physically isolating 
the transistorized oscillator in a little box under the chassis. 

Example: It was found by using ceramic forms in the VFO —a further 
6 to 1 improvement resulted. 

Example: By winding their tank on a ceramic form they reduced the 
possibility of tuneup warmth melting or changing the shape of the original 
air wound coil. 

Example: By changing the tuneup procedures with a simple circuit change 
you no longer have to worry about exceeding the dissipation ratings of the 
final—even for as long as several minutes. 

Example: The 10 meter band is complete now; earlier models covered only 
part of the range. 

I could go on and on—because this list isn’t complete—The Swan 350 isn’t 
perfect, but it’s constantly being improved and for those who own an early 
version, the factory will up date yours at a very modest charge. Show me a 
better set and I’ll eat that proverbial hat. 

And for you fellows who want to know where the word “Swan” comes 
from—I’ll tell you. Herb Johnson's father’s name was Sven, Swedish for 
Swan. 

73 

Herb Gordon WTIBY 

!\S. In addition to telling you about Swan we’d naturally like to be selling 
you Swan—we have the works at regular prices. T^ook at the pictures in my 
competitors’ ads, but send the orders to me. Hi! 

HERBERT W.GORDON COMPANY 

Woodchuck Hill, Harvard, Mass., 01451 

Telephone 617-456-3548 
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Ralph Hanna W8QUR 
3023 Emmick Drive 
Toledo, Ohio 43606 
Photos: tes Toth 



WRL Duo- 




For a long time I have been spoiled by 
using a transceiver in the car and the boat, to 
the point where the transceiver was always 
being taken into the house. The separate trans¬ 
mitter and receiver were such that it was im¬ 
possible to make into a transceiver combina¬ 
tion. When World Radio Labs announced the 



Duobander 84 at its low price this seemed to 
lie an ideal way to eliminate taking the rig 
out of the car and hauling it into the house 
or, if it was on the boat, hauling the set and 
the A( ' power supply from the boat to the 
car and then into the house. 

The specs in the ad seemed too good to be¬ 
lieve for the money (only $359.95), but one 
was ordered. It is sometimes more fun to order 
and wait, than to buy off the shelf. This way 
you get double pleasure; first, the placing of 
the order, then the anticipation while waiting 
for it to arrive. 

As soon as it arrived it had to be put on 
the air and, in spite of a large card on top of 
the set saying 'please read the instructions 
before you send it up in smoke,” I had to 
hook it up and see how the receiver worked. 
■SO meters was tried first, and the velvet- 
smooth dial and the wide 2 kHz divisions 
were a real pleasure to use. 

The urge to transmit was great, but I de¬ 
cided at this point that 1 was not as smart as 
the book—so the instructions were followed, 
and it was on the air in a few minutes. The 
tuneup was the ultimate of simplicity: Adjust 
the bias; tune; null the carrier and set tlie mic 
gain (with the aid of the large edge reading 
meter); then go. The 300 watts PEP sure 
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looked big on the monitor scope and from the 
reports it looked l)ig on the other fellows 
S-meter. 

The next step was to start studying the in¬ 
struction book to see where all this signal was 
coming from and how it was being produced. 
At the same time the top and bottom of the 
set were removed for a good look inside. The 
first impression was that here was a very nice 
piece of workmanship, a layout that would be 
easy to service, and that all the parts were 
first line quality merchandise; no skimping 
here. 

The study of the instruction manual re¬ 
vealed that there were seven transistors, nine 
tubes and four diodes. An interesting thing 
here is that two of the diodes are actually 
transistors and are being used just like 
K9YXL says to do in the July 1966 issue of 
73 Magazine. All of the transistors are the 
same type, so if you like to have spares you 
only need one. 

As is standard with any sideband equip¬ 
ment, this transceiver is of the mixing type. 
The choice of frequencies is a good one. First 
the turnable oscillator is quite low (1.55 MHz 
to 1.75 MHz) which, with the use of transis¬ 
tors, makes a very stable oscillator. Now since 
this is a set that works on 75 and 40 meters, 
it can quickly be seen that the right choice of 
if frequency would allow the oscillator fre¬ 
quency to he added to get on 40 meters and 
subtracted on 75 meters. The if frequency is 
5.5 MHz. The use of a McCoy 4 crystal lat¬ 
tice filter gives the desired selectivity and un¬ 
wanted sideband rejection. 

A very clever band switching arrangement 
has been worked out using slide switches. A 
bar with fingers moves the three slide switches 
from 75 to 40 meters, 'his method of switch¬ 
ing allows very short leads, and then there is 
a space savings. 

Since this transceiver only tunes 200 kHz, 
the band pass tuning coils are slightly broad- 
banded so that they do not need to be tuned 
when going from one end of the band to the 
other. The coils are shunted with resistors and 
a portion of the coil is shorted out when going 
to 40 meters. Each stage has two coils so that 
the band pass can be fairly wide with steep 
enough sides to eliminate harmonics and spuri¬ 
ous radiation. 

One thing that impressed me was the fact 
that the parts list showed prices, his in itself 
is not so special, but here all the prices are 
shown even for special items—and the prices 
are net and not inflated prices. These prices 
are the same that you would pay in any radio 
store. And the prices of the special items like 




The final amplifier uses a pair of 6HF5’s. 
These tubes have a very high plate dissipa¬ 
tion to start with, and Sylvania tells us that in 
amateur service they can be up-graded 307 
to a total of 36 watts. These tubes also have 
the advantage that they will handle a fantas¬ 
tic amount of current because of the design of 
the plates. If you check the tube manual you 
will find that these tubes will handle 900 volts 
at an average cathode current oi 315 mA 
which comes out over 280 watts each, so they 
just loaf along with only 300 watts PEP on 
two of them. 

To really find out what this new transceiver 
was doing, Ray A hair K8NBQ and 1 took it 
over to Rowe Industries to check it out with 
all the nice test gear that they have. Here is 
what we found, using a single tone signal at 
2000 Hz: 

Transmitter: 

Power output 
Carrier suppression 
Unwanted sideband 
spurious output 
(2 tone sig.) 

Oscillator drif t 

qq q jver: 

Sensitivity 0.45 jiV for 10 dB S/N 

Selectivity 2.7 kHz at 6 dB down 

6 kHz at 60 dB down 

Image & if rejection: 43 dB 

The picture shows the small size of this 
transceiver which should make it a swell rig 
for mobile work. The small size will allow it 
to fit into the car in several ways. Dollar for 
dollar, you will have to look a long way to 
find so much transceiver for under S160; and 
it comes ready to operate. Just a little over 
50 4 a watt. 

. . . W8QUR 


160 watts PEP 

43 dB below- peak output 

41 dB below peak output 

29 dB below peak output 
Negligible 
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5 BANDS Ji 
400 WATTSl| 




$420 


ONLY 10% DOWN 
OR TRADE-IN EQUIPMENT 


AT EDWARDS YOU 
GET: 

BIG TRADE-INS 

NO FINANCE CHARGE if 
balance paid within 
90 days 


OTHER FEATURES 

• 3.5 - 4.0 me, 7.0 - 7.5 me, 13.85 - 14.35 me, 
21.0 * 21.5 me, 28.5 - 29.0 me (10 meter full 
coverage kit available). 

• Transistorized VFO. 

• Crystal lattice filter. 

• ALC . . . AGC. . . S- Meter. 

• 5 l /z in. high. 13 in. wide, 11 in. deep. 

• 400 watts SSB input. 

• Lower sideband on 80M and 40M. Upper sideband 
on 20M, 15M, and 10M. (Opposite sideband kit 

available.) 

ACCESSORIES: 

* 1 i ^ 0 ‘^5 • t B ■ + P + ^ M B i ■ ■ •- I * I m m * ^5 



SW-14-117 DC P/S 
SW-14X DC Module 
VX-1 VOX Unit 


* -w m m m B « » A I 9 # « * « + 4 I P « ■ ■ 9 * ■* ♦ *- ■ ■ * ■ * ■* ■ ■ * 
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EQUIPMENT . . . 
INQUIRE. 

FASTEST DELIVERY 
TO ALL POINTS! 
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TELEPHONE POrter 2-8759 / 1320 19th ST. / LUBBOCK, TEXAS 79401 W 
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TIME PAYMENT PLAN 

Pay as little as 10% down or use your trade in as a down payment. The 
remaining balance may be paid over a period of up to 36 months. No 
finance charge if paid within 90 days. 

LARGEST SELECTION 

Edwards has the largest selection of new amateur equipment in the South¬ 
west. Drake, Swan, Galaxy, SBE, National, Hy-Gain, New Tronics and 
all the rest are always on hand for immediate delivery. 

QUICK DELIVERY 

Our central location enables us to give the fastest delivery. Excellent freight 
and express connections mean you receive your equipment sooner. 

TRADE-INS 

We need your trade in. We have a ready market for reconditioned equip¬ 
ment. Top trade ins for your present equipment. We need late model 
transmitters, receivers, and transceivers. Send today for a quote. 

RECONDITIONED EQUIPMENT 

Over 250 different types of reconditioned amateur equipment are available. 
Each item is thoroughly checked out and placed in top condition before 
being made available for sale. All equipment is guaranteed for 30 days. 

EXPORT ORDERS 


Write our export department for special price quotations. We are ready 
to ship equipment anywhere in the world. Special prices for the DX 
operator. 



ELECTRON CS 


TELEPHONE POrter 2-8759 / 1320 19th ST. / LUBBOCK, TEXAS 79401 
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Dovid Large K7DEP 
Rt. 3, Box 384AA 
South White Road 
San Jose, California 


The RF Discriminator 

Here are some useful applications for a little-known circuit. 


The rf discriminator is potentially one of 
die most useful of receiving accessories. Un¬ 
fortunately, its use among hams, other than in 
an occasional VHF-FM receiver, is rare. This 
may be due to the lack of information avail¬ 
able in amateur publications on the possibili¬ 
ties offered by this device. Some of these 
applications as a receiving aid for inodes other 
than I’M will be discussed here. Rather than 
go into details of operation or construction, 
which are adequately covered elsewhere, 2 - ;1 
this article will be concerned only with some 
of the wide variety of applications to which a 
discriminator can be adapted. 

Perhaps the greatest use of this circuit is as 
a “locking” device to keep a station centered 
in the receiver passband. Fig. 1 is a block 
diagram for this application. With the VFO 
tuned so that a signal is centered, the dis¬ 
criminator output is zero. If either the VFO 
or the applied rf signal tends to drift, the 
discriminator output applies a correction volt¬ 
age to the VFO (which must be equipped 
with a varactor or similar electronic tuning 
capability) which tends to correct for the drift. 

! 'ie extent to which the correction is made 
depends on the slope of the discriminator 
characteristic and the sensitivity of the VFO. 
Specifically: 

Af 2 = Af t /(1 + KA) 

where: Afj is the change in rf frequency 

applied 

Af 2 is the resulting change at the if 
frequency 

K is the slope of the discriminator 
characteristic in volts/kHz 
A is the electronic tuning sensi¬ 
tivity of the VFO in kHz/volts 
Fig. 2 is the circuit of the limiter-discrimina¬ 
tor (designed by WA6BLX) in use here. The 
two stages of gain preceding the output stage 
insure that \ 4 runs completely drive-saturated 
class C, and thus is AM-insensitive. The 
measured limiting threshold of this circuit is 
about 10 m\. V ith the transformer and 
voltages shown, the measured slope of the 


output curve is 2.4 volts/kHz, The dc varactor 
voltage must he sufficient to insure that the 

varactor is a 1 wavs reverse biased and both that 

* 

voltage and the plate voltage must he well 
regulated, since either will modulate the out¬ 
put. St allows the voltage fed to the varactor 
to lie filtered to any degree desired independ¬ 
ently of the other outputs. 

Fig. 3 shows the common way to provide 
for varactor frequency modulation of an oscil¬ 
lator. It is far less cumbersome than a react¬ 
ance-tube modulator and has the capability of 
far higher deviation sensitivity. The exact 
sensitivity can he varied by varying the bias 
voltage, the coupling capacitance C (1 , or the 
varactor. 4 The particular circuit in use at 
K7DEP has a sensitivity of about 1.0 kHz/voIt 
at 3 volts bias and this figure will be used in 
the examples below. 

In its most basic application, this circuit is a 
very' good NBFM detector. Running open 
loop (S 2 in Fig. 1 open) it will give 2 volts 
rms audio for a 1.5 kHz deviation. 

In the VHF bands, wide-hand FM does 
enjoy some deserved popularity: Modulation is 
a low-level process, signal generation is easier 
than for SSB, and all amplifier stages run at 
class C efficiency. The problem is reception, 
which requires a wide if bandwidth and wide 
discriminator. If, however, we close the loop 



Fig. 1 Block diagram of a simple locking (auto¬ 
matic frequency control) system for o receiver. 
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with a correction signal which will follow the 
instantaneous carrier frequency, the modula¬ 
tion will he effectively narrowed by the factor 
1/{K + KA) as calculated above (about 25 
for the circuit discussed). Thus a 12.5 lei I 
deviation I'M signal is reduced to 0.5 kHz in 
the if strip and to about 0.3 volts mis of audio 
at the FM output. Also, since the discrimina¬ 
tor is dc coupled to the varactor, any long-term 
drift of either receiver or carrier will be re¬ 
duced by the same factor as the modulation. 
Note that the same discriminator performs all 
three functions of bandwidth reduction, fre¬ 
quency locking, and detection simultaneously. 

The problem of carrier and local oscillator 
stability becomes more serious as frequency 
increases. This is especially true of receivers 
which tune entire YHF bands in one pass. 
W ith a 10-15 kHz bandwidth, a little drift isn’t 
too noticeable, but with a 500 Hz CW filter it 
can he disastrous! By running closed loop, we 
can easily reduce the drift to almost any de¬ 
gree desired. By employing a very long time 
constant in the correction signal patli, loss of 
lock between CW characters can be avoided. 
All this allows the use of near-optimum if 
bandwidtlis for AM, CW, and, as we shall see, 
possibly even SSB. 

For the serious VlfF’er for whom stabilitv 

m 

is no problem, the discriminator offers an 
added bonus in measuring doppler shifts. By 
running open loop and monitoring the dc out¬ 
put on a YTVM (or better still on a chart 
recorder) 30 Hz of carrier shift can easily he 
read. Since observed shifts on OSCAR have 
been of the order of 6 kHz, this is adequate 
for most work. If a chart recorder having a dc 


CONTROL 

voltage 

INPUT 



Fig. 2. The limiter-discriminator designed by 
WA6BLX used by K7DEP. It will keep your re¬ 
ceiver tuned to the station you're working even 
though the other station drifts slightly across the 
bond. 


offset capability is used, then even greater 
sensitivity is possible. 

In a completely different field of interest, 
the iff discriminator provides one of the easier, 
though admittedly not one of the best, ways 
of receiving RTTY. Running open loop, the 
discriminator in Fig. 2 puts out just over two 
volts difference in dc level from space to 
mark with standard 850 Hz shift. This could 
be used to drive a keying tube directly or, for 
better reliability, used to switch a Schmitt 
trigger 5 , and that in turn could drive a keyer 
in the machine local loop. A very simple 
arrangement of this type could lie a realistic 
answer to the casual RTTY operator who 
doesn’t want to invest the time it takes to 
build a complete audio com erter-terminal 
unit. Incidentally, if a single YFO is used for 
receiving and transmitting, as is becoming 
increasingly common today, then that varactor 
is already there for FSK transmission, requii 
ing less than 0.1 volts drive for 850 Hz shift. 

Another possible use for the discriminator, 
and the one where it is needed most, is as a 
SSB tuning aid. With one of the better re¬ 
ceivers now on the market, it is relatively easy' 
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Ftg. 3- The common varactor frequency control 
that is applied to transmitter or receiver VFO's, 
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SIDEBAND : IQV RMS 
CARRIER : .01 V RMS 



carrier; 

«3V RMS 


Fig. 4, Correction system to keep SS8 stations 
tuned in properly. This is especially nice in round 
tobies. 

to tune sideband to readable fidelity. But for 

■■ 

truly natural sounding speech, the reinserted 
carrier must be within 10 Hz of the sup¬ 
pressed carrier. 0 Not only is this difficult, but 
with more than two stations in the QSO, it 
requires constant BFO juggling. 

The system in common commercial use 
separates the suppressor! carrier from its side¬ 
band and re-amplifies it to a usable level. 
Then it is fed to the discriminator which pro¬ 
vides a correction signal to the VFO to “lock” 
the receiver on the carrier as described above. 
All this will require two additional compo¬ 
nents besides the basic limiter-discriminator. 
The first is a sharp filler detuned slightly from 
the if center frequency (assuming that the 
sideband is centered), and the second is some 


additional amplification between the filter and 
limiter stages. More specifically, if we assume 
that the received carrier is 60 dB below the 
average sideband level at the if output (this 
may seem pessimistic, but remember that the 
carrier may be part way down the skirt of the 
if characteristic), then the sharp filter should 
he at least 60 dB down at twice the lowest 
audio frequency transmitted (usually 300 Hz). 
The additional amplification is to elevate the 
carrier to well over the limiting threshold. 
Two stages of gain should be sufficient. Fig. 4 
shows this process. Since the only critical com¬ 
ponent is the sharp filter, this system is quite 
feasible for ham use. Using this mode of 
operation, several stations in a single QSO 
will all lock if they are within ± 250 Hz. Also, 
since 10 Hz is below tbe limit of most receiver 
audio systems, easy exalted carrier reception 
of AN! is provided for under the same condi¬ 
tions as SSB, but without the necessity of tbe 
extra amplification and filtering. 

A lot of fuss and bother that isn’t reallv 
necessary? Perhaps, but that is what makes 
the difference between “good enough for 
amateur” and truly professional quality. 

. . . K7DEP 

1 “Specialized Communications Systems/ 1 A EEL Hand¬ 
book. 1961, p, 329-330. 

* Allen Katz, “UHF Roundup/’ CQ (April. 1964), 79-80. 

3 Ralph W* Burhane, “An IF Tracking Filter for 
Weak-Signal Reception/’ QST (September, 1964) 11-17* 
166. 

4 R, E, Baird, “Something New in Frequency Modula¬ 
tion/ 9 71, (October, I960), 10-11. 

Jim Kyle, ’‘Understanding the Schmitt Trigger Cir¬ 
cuit," 73* (March* 1965) 74-78. 

Terman* Frederick E., Electronic and Radio Engi¬ 
neering, (New York, 1955) pp. 957-958. 
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Arrays in the World! Precision-Tuned-Matched 
and ‘Baiun" Fed for "Balanced-Pattern' 1 to assure 
’'TOP-MAN-ON-THE-FREQUENCY' 1 Results 


“Beamed-Power” ANTENNAS,“BALUNS” 
I. V. KITS and ROTATOR SYSTEMS! 


- with a MATERIAL DIFFERENCE! 


Use, is one of the most dependable 
testimonials of endorsement, and Telrex 
products are in use In 135 Lands 


You, too—can enjoy World renown TELREX 
performance and value! Send for PL67 tech 
data and pricing- Catalog, describing the 
World’s most popular communication anten¬ 
nas, rotator-selsyn-indicator systems and ac¬ 
cessories! Expanded data sheets, including 
your favorite band, also available. 
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Bob Boird W7C5D 
Chairman Electronics Department 
Oregon Technical Institute 
Klamath Falls, Oregon 


Amplitude Modulation 

vs. the Carrier 


Some easy-to-understand proof that 
a carrier is not affected by amplitude modulation. 


i lie statement is often made in the study of 
amplitude modulation that the actual carrier 
does not change in amplitude during the mod¬ 
ulation process. Many ail old time AM ham 
will raise his eyebrows in horror; however the 
statement is true. We have all looked at the 
pattern of modulation on an oscilloscope using 
a linear sweep. If 100% prevails we note that 
the pattern varies from zero amplitude on 
100% negative peaks to twice the amplitude of 
the carrier at 100% positive peaks. Hence the 
carrier amplitude varies. Tain t so chum! You 
forgot what you were looking at and what ihe 
oscilloscope sees. The oscilloscope sees the 
complete rf signal. And the complete rf signal 
is made up of a carrier and two sidebands. 
The scope sees them all at once and gives you 
the composite picture. If you had a very selec¬ 
tive circuit that would tune in the carrier and 
reject the sidebands you could look at the car¬ 
rier all by itself. W hat you would see would 
be a nice smooth carrier that does not change 
in amplitude no matter where you set the 
modulation volume control. 

At about this point in the discussion some 
joker in crowd says, “What w ill happen if you 



Fig, 1. Output of a frequency tripler. 


over-modulate and a 100% negative peak is 
maintained over a considerable period of time? 
Since there is no power during this period 
there can be no carrier. Surely this is too long 
a time for the flywheel of the tank circuit to 
maintain the carrier without damping out.’ 
Well believe it or not the original statement is 
still true. The carrier is still there and does not 
vary in amplitude during the process of mod¬ 
ulation. This is a very difficult thing to explain 
physically. Let us try and see if we can ex¬ 
plain this seemingly impossible situation. 

First of all let us hasten to agree that the 
flywheel effect will damp out very rapidly if a 
circuit is loaded at all. Fig. 1 is an oscillo¬ 
scope pattern of the output of a frequency 
tripler which is loaded to some extent. Then* 
is a plate current pulse every third cycle, ll is 
evident that even in three rf cycles the degree 
of damping is quite measurable. Secondly, the 
decision was made to set up the worst possible 
example of negative peak modulation possible, 
and observe the results. Therefore a demon¬ 
stration type rf amplifier driven by a crystal 
oscillator was adjusted so that it would be di- 



Fig. 2. Entire experimental set up. 
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Fig. 3. Upper-modulation pattern from transmit¬ 
ter. Lower-carrier pattern (455 kHz) observed on 
HQ 160 receiver. Both viewed simultaneously. 
Moire on carrier caused by double pattern on 
scope. 



Fig. 4. Same as Fig. 3, but with less modulation. 
Note constant carrier amplitude in Figs. 3, 4 and 5. 



Fig, 5. Same os Figs. 3 and 4, but with less modu¬ 
lation. 


rect modulated by a square wave generator. 
The signal was picked up by a Uammarland 
HQ 160 receiver sufficiently isolated from the 
crystal oscillator so that the carrier of the 
amplifier as observed at the 455 kHz if was 
much larger titan that of the oscillator. The 
if of the HQ 160 was fed into a Tektronix 545 
scope. Using 10 kHz square wave audio as a 
modulating signal, it is possible to observe the 
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Ftg, 6. Upper sideband, carrier and lower sideband. 
Taken in three exposures. Pattern moved and HQ 
160 tuned for each exposure. See text. 


carrier without either sideband or to observe 
either sideband without the presence of the 
carrier or the other sideband, when the re¬ 
ceiver is adjusted to its sharp tuning position, 
[he complete setup is pictured in Fig. 2. 

Fig. 3 shows the modulation pattern coming 
nut of the modulated amplifier, in the top por¬ 
tion, while the bottom pattern displays the 
carrier simultaneously (as viewed at the 455 
kHz if) tuned in on the receiver. These two 
patterns were scoped simultaneously with the 
scope being triggered on the square wave. 

I his results in a noticeable moire effect on the 
carrier display which disappears if the carrier 
is viewed without the second pattern being 
present on the scope. It should be pointed out 
(hat the period of nothing but center line in 
Fig. 3 is on the order of 40 microseconds. 
Since the carrier frequency is about 4 MHz 
this would amount to time for 160 rf cycles, 
much longer than the flywheel could possibly 
maintain the oscillation of the tank circuit. 
So the carrier is really there! As can be seen 
from the figure the amplitude of the carrier 
does not change during modulation nor does it 
come in bursts. Fig. 4 and 5 show the same 
conditions at less than 100® modulation. (Am¬ 
plitude was adjusted at the scope to give the 
right size for making pictui . Fig. 6 shows 
the upper sideband, the carrier and the lower 
sideband with the time base on the scope so 
that you can see the individual rf cycles. Note 
tiie nice wave shape and no ev idence of damp¬ 


ing. The picture was taken as a triple exposure 
rather than simultaneously. The upper side¬ 
band was tuned in first on the HQ i 60 and po¬ 
sitioned in the upper third of the scope, then 
snapped. The carrier was then tuned in and 
positioned in the center and snapped. Lastly 
the lower sideband was taken. So the pictures 
do not represent a simultaneous action and 
the relative phase is meaningless, I hey all 
look alike because a half dozen cycles of 3980 
kHz practically match a half dozen cycles of 
3990 or 4000 kHz. If you look at either side¬ 
band by itself and van the modulation, of 
course the amplitude changes. With no mod¬ 
ulation there will be no sideband at all and it 
will increase in amplitude as the gain is turned 
up. The carrier when viewed alone changes 
not at all regardless of where you set the gain 
control. 

Non-mathemalical explanation: It is true 
that during the negative peak we do have a 
total of zero power. But the factors that add 
up to zero are not zero themselves. The car¬ 
rier is one of these factors. Also even those not 
mathematically inclined will agree that a 
square wave or any distorted wave can be 
broken down into a series of sine waves. Any¬ 
body who has ever operated a wave analyzer 
knows this. So why should a square wave yield 
anything different than multiple sine wave 
modulation? Don’t forget the oscilloscope sees 
all of these frequencies at once when con¬ 
nected to the modulated stage and shows you 
the composite sum. 

An interesting observation: A side observa¬ 
tion of this experiment with square wave mod¬ 
ulation with the carrier frequency of 3990 
kHz w as that it was possible to observe side¬ 
bands every 10 kHz for at least 400 kHz 
either side of 3990. This was a very impres¬ 
sive demonstration of why overmodu]ation 
causes “buck shot” the w idth of the band. 

Once again, the amplitude of the carrier 
does not vary with amplitude modulation. The 
amplitude of the entire signal (composed of 
carrier and sidebands' does vary from zero to 
twice the amplitude of the carrier by itself 
with 100% modulation. 

Hope this doesn’t give you old time AM 
boys a nightmare! 

. . . W7CSD 
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For the average amateur located on a small city lot, the prob¬ 
lem of an adequate low-cost beam antenna system has never 
been properly solved. Now Henry Radio has exercised its 
unique experience and buying capacity to break the antenna 
barrier. Here is a complete antenna program pre-engineered, 
pre-matched and pre-packaged to suit the average QTH and 
the average pocket-book. 


Package So. HR-3 * Tristao CZ 454 New concept 60 ft. crank-up 
tower • 100 ft. RG-8U Coax • CDR Ham-M Heavy duty rotator • 
Hornet TB-1000-4 Three element tri-band beam • 100 ft. control 
cable - Here is our masterpiece. The right combination of antenna 
and tower for full legal power and extreme DX. Regularly $600 
plus approx. $30 freight, a $630 value. Our package price $495.00 
(freight prepaid to your door). 


Remember! You can buy on time. You can trade your used 
transmitter or receiver. You can rely on Henry Radio to supply 
the finest equipment and the best value. 


Package No. HR-1 

Tristao CZ337 New concept 40 
ft. crank-up tower 
100 ft. RG-58U Coax 
CDR TR-44 Rotator 
Hornet TB-500-B Three ele¬ 
ment tri-band beam 
100 ft. control cable 
The perfect answer for the 
station using a transceiver 
barefoot. Regularly $325 plus 
approx. $15 freight, a $340 
value. Our package price 
$290.00 (freight prepaid to 
your door). 


Package No. HR-2 

Tristao CZ454 New concept 
crank-up tower 
CDR TR-44 Rotator 
Hornet TB-500-4 Three ele¬ 
ment tri-band beam 
100 ft. RG-58U Coax 
100 ft. control cable 
For the medium power DX er 
who wants to work them bare¬ 
foot. Regularly $500 plus 
approx. $25 freight, a $525 
value. Our package price 
$425.00 (freight prepaid to 
your door). 



CAtL DIRECT . . USE AREA CODE 

Butler 1, Missouri, 64730 816 679-3127 

11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701 

931 N. Euclid, Anaheim, Calif., 92801 714 772-9200 

6116 N. 27th Ave., Phoenix, Ariz., 85017 602 AM 4-3895 


" Worlds Largest Distributors of Short Wave Receivers'' 
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NEW PRODUCTS 



Revised Second OP 

Band conditions are improving every day, 
and Electro-Voice has just published the new, 
fully-revised, fourth edition of W9 TOP’s Second 
Op. This well-known operating aid of durable, 
laminated card stock is actually a simple DX 
computer providing vital data such as beam 
headings, identification of prefixes, time zone, 
continent, and postage rates. Included also on 
the periphery of each Second Op are pro¬ 
visions for logging contacts and receipt of con¬ 
firmation. You can get your new Second Op 
for $1 from Electro-Voice, Department PR-73, 
Buchanan. Michigan or from your Electro- 
Voice dealer. 



Super “Q” Roto-V Antenna 

Super “Q” Products has just brought out a 
rotatable inverted V antenna for 15 or 20 
meter operation. It is constructed from alumi¬ 
num tubing with telescoping end sections so 
that it can be used on either 14 or 21 MHz. 
The manufacturer states that when the an¬ 
tenna is tuned up for operation on 14.275 
with an SWR of 1:1, the SWR at 14.350 is 
not greater than 1.3:1. Since the input im¬ 
pedance of this antenna is 50 ohms, it can 
be fed directly with RG-8/U coaxial line and 
no matching devices are needed. The light¬ 


weight construction of this antenna features 
heavy polystyrene insulators which hold the 
tubing in the proper position and clamps that 
will fit any mast up to 134 inches in diameter. 

I he radiation pattern is bi-directional and 
attenuation off the sides of the antenna is 
approxiamtely 15 dB. The low center of 
gravity of this design and its light weight 
simplifies the problem of rotation since a 
small, light-duty TV rotator is more than ade¬ 
quate. Tests in windstorms have shown no 
signs af strain in winds up to 75 mph. The 
Roto-V is available express or truck freight 
collect for $29.95 from Super “Q” Products, 
Box 8405, 5704 South Staples, Corpus Christi, 
Texas 78413. 



Lafayette 
HA-500 
Ham Receiver 


The new Lafayette HA-500 ham band re¬ 
ceiver tunes the 80 through 6 meter amateur 
bands in six tuning ranges. It’s a 10-tube 
double conversion superheterodyne. Among its 
features are tuned rf and first mixers, two 
mechanical filters, product detection, “alwavs- 
on’ oscillator filament, built-in 100 kHz cali¬ 
brator, illuminated slide-rule dial, S-meter, 
automatically switched AGC for AM or SSB, 
and less than 1 pV sensitivity. Size: 15" W x 
7J4" H x 10" D. Price is' $149.95. Write 
Lafayette for more information at 111 Jericho 
Turnpike, Syosset, L.I., N.Y. 11791. 


Heath SB-610 
Monitor Scope 



The newest member of the Heath SB-Series 
is the Heathkit SB-610 Signal Monitor for both 
transmitted and received signals. It displays 
actual signal envelopes or trapezoid patterns 
from transmitters, and it will give an equally 
complete picture of signals being received. It 
can be used with low or high power trans¬ 
mitters from 160 to 6 meters and with receiver 
ifs as nigh as 6 MHz. Price is $69.95. You 
can get complete information on ihe SB-610 
from Heath Company, Benton Harbor, Michi¬ 
gan 49022. 
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Trans-Key Electronic Keyer 


The new Trans-Key transistorized electronic 
keyer offers either automatic (self-completing 
dots and dashes) or semi-automatic or ‘bug” 
operation (not-self-completing). This unit is 
completely battery powered and does not re¬ 
quire connection to 110 volt lines. It has relay 
output so there are no worries about voltage 
polarity or method of keying your transmitter 
further, it is fully adjustable from a few words 
per minute to over 50 words per minute and 
features an adjustable dot-space ratio. Since 
it only requires 10 to 15 mils of current, the 
battery supply has a very long life. $29.50 
from your local distributor or write to W 6PHA, 
Global Import Company, Box 246, El Toro, 
California. 

Motorola 1C Projects 

Integrated circuits (IC’s) are finding rapid 
acceptance and varied application in industry 
today. The new book Integrated Circuit Proj¬ 
ects From Motorola brings these useful devices 
into the grasp of hobbyists and experimenters. 
Because integrated circuits are the basic com¬ 
ponent of each project, the book begins with 
a brief explanation of IC theory and a defini¬ 
tion of terms. The second chapter includes 
construction techniques and a pin location 
chart for those not familiar with solid state 
components. Six projects are fully describe* 
including, among others, an electronic organ, 
a binary computer, and a square wave gener¬ 
ator. Each project begins with a brief circuit 
description, lists all the parts needed, and 
leads the builder through a step by step con¬ 
struction of the project. Schematics and draw¬ 
ings of the ecommended layout are included 
as an aid to the builder. Testing and operation 
procedures complete eacl * presentation. Availa¬ 
ble for $1 from your local Motorola III I 
distributor. Motorola, Inc., Box 95o, Phoenix, 
Ariz. 85001. 

Motorola Solid State Projects 

Eight p -ojects for hams and experimenters 
are collected in the new book. Solid State 
Projects From Motorola. Hams might like to 
build such projects as a deluxe CPO, audio 


signal generator, regulated ten volt power 
supply, or six meter converter. Experimenters 
might enjoy duplicating the panic button, 
mini-fi transistor amplifier, intercom system, or 
motor speed control. All are clearly and com¬ 
pletely described. Each project includes pic¬ 
tures of the finished product, layout diagrams 
and schematics, as well as a complete paits 
list. Tire projects are described in enough de¬ 
tail that even the beginner to electronics could 
complete them. To help those not familiar 
with the workings of semiconductors, a chapter 
at the 1 beginning of the book provides basic 
theory. If one has not soldered semiconductors 
before, or isn’t sure of the correct pin con¬ 
nections, he has no cause for alarm, as both 
are covered in the chapter on builder s hints. 
All use Motorola HEP transistors* The manua 
is available for just 50 C from local HEP 
dealer. Motorola HEP Program, Box 955, 
Phoenix, Arizona 85001. 

RCA Linear 1C Handbook 

RCA has just released a new book concern¬ 
ing IC design and applications entitled HCA 
Linear Integrated Circuit Fundamentals. This 
new manual, the first of its kind in the indus¬ 
try, is written primarily for equipment and 
system designers, but is of interest to anyone 
concerned with this new field in electronics. 
The first chapter is about general design con¬ 
siderations followed by basic configuration of 
U,C linear U and of the operational-ampfifier, 
and finally characteristics and applications of 
IC’s. In the last chapter (applications) the 
basic family of IC’s (differential amplifiers) 
is fully describee]. Dc, audio, video, if, rf, and 
operational amplifiers are covered. This last 
chapter includes more than half of the book, 
and appears to be the section most likely to 
be referred to by hams. Circuit diagrams, op¬ 
eraring characteristics and performance data 
are liberally included throughout. Hams in¬ 
terested in keeping abreast of this rapidly ex¬ 
panding field would do well to invest $2 in 
this fact-packed book. Copies may be obtained 
from RCA distributors, or from Commercial 
Engineering, RCA Electronic Components and 
Devices, Harrison, N. J. 0/029. 

Motorola Microwave Designer's Data 

Designers who work with microwave should 
make sure that they get Motorola’s Microwave 
Designer’s Data Manual. It contains applica¬ 
tion notes and spec sheets on Motorola Epi- 
eaps, varactors, and rf switches. Write on your 
company letterhead to Motorola. 
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Letters 

Oscillator Error 

Dear 73: 

The schematic of the six volt oscillator on page 40 ol 
the August issue is in error. On P2* the plug for 12 V, 
there should Ik? no connection between pin two and the 
jumper connecting pins one and three* The ping as shown 
in the article would burn out the ttllie filament as soon as 
it was connect eel. 

Don Marquardt K9SOA 
Gary, Indiana 

It Hertz 

Deiir 73; 

L am not the type to go around complaining and pro¬ 
tecting about everything on principle. But every now 
and then something gets me quite upset anti makes me 
feel obliged to speak my piece. 

When I rend in the May issue that you were convert¬ 
ing from eyries to hertz, my reaction was ‘Tie's joking ; 
or at least, he won 1 ! start for about ten years/ 1 How¬ 
ever, having now looked through the June issue, I see 
that you mean business. And I would, therefore, like to 
register my objection. If you want to turn 73 into a 
crusade ft^r international cooperation and unity, why 
stop with Hz? Yon should certainly use European sche¬ 
matic symbols and tube designations, and while you're 
at it you could publish the whole magazine in Esperanto* 
Forgive the over-dramatisation, but what I'm getting 
at is this. Official government policy notwithstanding, 
a switch from cps to Hz in a magazine like 73 should 
reflect such a switch on the part of its readers ; it 
should not be done to try to extort such a switch from 
them* 

I am 18 years old, and for the foreseeable future, I for 
one shall stick with good old cps, in writing and speak¬ 
ing, unless and until I be convinced that a change to 
Hz for internal American u_age has been about 95% 
accepted ; at which time 1 would yield to the majority. 

1 do not. however, believe that such a point has been 
reached, nor do I believe it to be the proper role of your 
magazine to push it. 

When I see Hz, kHz and MHz in place of cps, kc and 
Me, particularly in a strictly domestic publication, let 
me tell you, it hertz* 

Alan G*0tt K3UOU 
Silver Spring, Md. 

Compliments 

Dear 73: 

Congratulations on your informative and interesting 
magazine* As an electrical engineer and builder of my own 
equipment, 1 am particularly enthusiastic about your con¬ 
struction articles. They incorporate *'state of the art" 
methods in projects worthwhile to the amateur. 

1 would like to see mure reference type articles such as 
the one on coaxial transmission lines in the July issue. 
Good work! 

Dean Farrish WB4DAS/DL5LW 
HDQ* Seventh Army Signal Section 

Dear 73: 

July *6f> issue—the most diabolical coverfsl yet!! 1 
pick the damn thing up upside down everylime! ! I 

And T won't even mention Bat hum even upside down: 
sick, sick ! 

Swell solid *tate art it-Ion. though* You're on the beam 
with the latent scoop in that department. 

John Anslow WASDFJT 
San Francisco, California 

The design usud in the rover is by WA1VAF and W*Vi- 
WOL* Somehow that got left out of the Julj issue. Paul, 

Dear 73: 

My compliments to you for that April issue. Since wc 
all read Playboy (who doesn't) own the non-hams get a 
laugh out of it. Keep up the excellent work* Even 
though we can’t operate from here, your magazine h 
well read and discussed bv quite a number of hams, 
nun-hams, technicians, tech reps. tu«*, at this location. 

Arv Evans K7HKL 
Viet Nam 


Dear 73: 

Just a quick note to congratulate you cm the evolu¬ 
tionary path your magazine is taking. The vast number 
of articles per issue and the up-to-date subjects have, in 
my opinion, considerable appeal. Of great importance is 
the hi i v between construction articles and information 
articles ► origin of the code, explanation of R i- 
73 started out with an image of “How to do it/ 1 but 
appears to be broadening lately. Good! For pete s sake 
fellows, don't let it go too far &n any one direction* 

The April issue was particularly clever* The Playboy 
theme is timely and was well satirized by KBS UK's 
illustrations. 

Keep up the good work. 

A. Scheduler 
Philadelphia, Pa, 


Micro-Ultimatic 

Dear 73: 

Since publication of the " Micro-1' Hi malic article in 
vour June issue, I have received quite a bit of corre¬ 
spondence and am pleased at the number of C\\ hams 
who have built the keyer. There are several questions 
many letters have in common. Also there are a few sug¬ 
gestions which 1 feel would aid in the construction and 
debugging of the keyer. Therefore I am writing to help 
those others who may not yet have written me. 

First, I must apologize for implying an identity in per- 
form once between the Micra-Ulfimatic and Kaye s original 
Ultimate back in 1955, There is a fundamental difference 
in performance between the two kevern, and that is this; 
With both key paddies closed at the same time, the Micro- 
Ultimalic will generate a string of alternate dots and 
dashes* This is iionnal. The 1955 I Himatic does not 
respond the same way. 1 thank K6LTS for the question 
which brought this difference to lighi* 

An improvement in performance is had by raising the 
output capacitor in the power supply to about 1000 iiF. 
With the 200 /iF in the original schematic, 120-Hz ripple 
was excessive and caused the pulse generator to tend to 
lock to subhannonics of the ripple. This had the effect of 
making the keyer ^prefer” certain operating speeds. 

There seem to be no errors in the article as published. 
Several hams have written me to describe their success in 
building and operating the keyer* This Is somewhat un¬ 
usual, since most letters would be from builders who are 
having trouble. 

It is quite important that no rf energy get into the 
keyer* The usual shielding and filtering practices are called 
far. Make sure that the keying output to the transmitter is 
not a path for rf energy* A low-pass filter cutting off 
around 100 Hz and mounted at the transmitter was re¬ 
quired in one stubborn case* 

A few eases of defective integrated circuits were re¬ 
ported. Fairchild makes a practice of replacing these deacl- 
cm-arrival units through their distributors at no charge, 
according to a friend of mine. So the builder needn't 
despair if his $4.00 flip-flop doesn't work. The IC P s can 
be ruined however, by inadvertent application of B+ to 
any output lead if the transistor is conducting at the time. 
So precautions common to any semiconductors are required. 

I have just hern advised by Fairchild that the prices 
on the epoxy micrologic used in the keyer have been 
greatly reduced, as Follows; The 9923 flip-flop is now 
$1*50; the 9914 gate, SO.80 in 1-24 Jots. This cuts the 
price of ihe TC\s in the keyer by nearly two-thirds. This 
should be welcome news to those considering building the 
keyer. 

And finally, I would be pleased to contact anyone using 
the Micro-UItimatic on the air, 7060 kHz at 0100 GMT 
Wednesdays I’m usually on. 

Tom Pickering, W1CFW 
Portsmouth, H. 1. 

Dear 73: 

The article by WICFW in the June 73 on the Micro 
Ultitnatic Keyer is worse than any QST article ever pub¬ 
lished and as to reader interest* perhaps only one ham in 
the entire subscription list would be interested. Your arti¬ 
cles ire bio uninterestingly technical. One can buy a good 
keyer cheaper than this complicated jobhie. 

James Russell W8BU 
F a i rview Park, Ohio 
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Six Meter Transmitting Converter 



Dear 73: 

Thought I'd send along a photo of my 6 meter SSB 
transmitting converter which 1 constructed from your 
November issue. Designed by Joe Gwings K0AHD* I 
found the rig worked excellently and no problems were 
encountered in construction or operating. Since March 
I have been aligned overseas and hold the call SV0WV 
and operate 29 meters mostly. 

Keep the fine articles coming ! 

Dick Searle, KIVWJ/SV0WV 

Government Support of Hams 

Mr* Stewart H. MacKenzie 
Huntington Bch*, California 
Dear Sir: 

This refers to your letter dated June 12., 1966, which 
requested information concerning the next international 
telecommunication conference, its substance and poten¬ 
tial impact on the frequency bands allocated to the 
Amateur Radio Service. 

There has been a considerable amount of publicity 
during the past few years concerning the next inter¬ 
national telecommunication conference and the possi¬ 
bility that amateur frequencies may he reallocated to 
other services. This publicity has been generated by and 
given extensive coverage in the national amateur radio 
magazines and periodicals and is an indirect result of 
the 1959 Geneva Telecommunication Conference which 
provided some frequencies in the 7 Mc/s amateur band 
for broadcasting in the African-European areas. 

The amateur frequencies established for the American 
continents at the international conference held in Wash¬ 
ington in 1927 have had only very minor modifications 
since that time. The United States proposals to the 
international radio conferences have always sought to 
maintain the allocation of the amateur bands, and it is 
expected that future proposals will endeavor to continue 
this status. However* with the creation of new countries, 
there is a continuing demand for more frequency space 
for the requirements of these new nations. The amateur 
frequencies are fertile ground m which to exploit their 
demands and it is highly improbable that such countries 
would be sympathetic to the amateur cause Until their 
needs are met. It is this factor, among others, that has 
brought forth widespread fear in the radio amateur 
circles that the next international conference might re¬ 
allocate segments of the amateur bands to other services. 
It is important to note, however, that a conference 
authorized to treat a subject such as this has not been 
scheduled and probably will not he for at least the next 
three or four years, ] f and when such a conference is 
called there is little likelihood that the United States 
will depart from its pro-;tmateur position. In any event, 
the public will be afforded an opportunity to comment 
on the position developed by the United States for that 
conference, 

Ben F, Waple 
Secretary 

Federal Communications Commission 
Washington* D*C. 2055-1 


TOPICS COVERED: 

Basic concepts 
Folded dipole 
Slot antenna 
Conical antenna 
Coaxial antenna 
Halo antenna 
Abe Lincoln 
Turnstile antenna 
Ground plane 
antenna 

Broadside phased 
array 

Endfire phased array 
Mattress array 
Sterba curtain 
ZL special 

Long and short yogis 
Weeping willow 
Quad antenna 
Helix 

Cross beam 
Circular quad 
Transmission line 
antenna 
Long wire 
V antenna 
Rhombic antenna 
Log periodic 
Horn antenna 
Discone antenna 
Comer reflector 
T rough 
Paraboloid 
Plane reflector 
Backfire 
Cylindrical 
parabola 
Practical 

construction 
Mounts 

And much more 

73 Magazine, Peterborough, N.H. 03458 



RSGB Handbooks 

Dear 73: 

About two weeks ago I received the RSGB Data Refer¬ 
ence Book, and a day or two ago received the .Amateur 
Radio Handbook. I stiU have to receive the RSGB Amateur 
Radio Circuits Bonk, which I assume is still out of stock? 
[yes] I am pleased with the British books and hope the 
other one is forthcoming soon* My best wishes for con¬ 
tinued success of **73”* lou give the hanas the mcatv 

articles they want and not a lot of contest, etc* 

H. F* Happoldt. K3YF\ 

Haverford, Pa. 

Dear 73: 

I have subscribed to the 73 magazine for the past 
couple of years and articles have appeared from time to 
tune regarding the FCC, though to nay knowledge there 
lias been no mention of consideration to the old tried and 
true AM amateur stations still trying to enjoy the privilege 
of operating only to be washed by the unnecessary splatter 
of sideband operation killing the use of ten to fifteen kc 
of the band which could be used by perhaps four or five 

AM stations [not at once. Ed.]. 

What I am asking of you is if a poll of some kind 
could be gotten in favor of consideration to AM and sub¬ 
mitted to FCC so there could be a bit of protection for 
the old and reliable type of transmission* 

l would be very happy to help on any reasonable sug¬ 
gestion to help and preserve the use of AM to better 
advantage. 

Thank you very kmdty. 

Claude Keneaster WA5LFL 
El Paso, Texas 



The VHF Antenna 
Handbook 

The VHF Antenna Handbook 
is your complete guide to 
VHF and UHF antennas. This 
outstanding bock is by Jim 
Kyle KL5JKX, one of the out¬ 
standing technical authors 
in the electronics field. The 
VHF Antenna Handbook 
covers complete theory and 
all practical details for every 
type of VHF and UHF an¬ 
tennas. A specs a I feature is 
the commercial antenna ca¬ 
talog section. If you're in¬ 
terested in VHF, you should 
have this book* 

Price is from 
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Gravitation Error 


Build the modern, easy way with 
circuit boards and solid state! 



VVljJL's code practice oscillator-monitor described in the 
July '65 75 belongs in every shack and shack-to-be. It’s 
inexpensive and works well. Hie drilled board with all 
components locations marked is only $1. The board with 
the parts mounted on it is $3. Or you can buy it mounted 
in an attractive case as shown above, complcle with 
battery, for $7,95* 



Here’s an excellent field strength meter, Tfs easy to use 
with a built-in amplifier for use with any 1 mV meter. 
See the article in the December ’65 73* The drilled 
screened board is SI. With the components mounted it's 
S3, Complete in an attractive case, the price is only 
$5.95* 

A good HF-VHF SWR bridge doesn't have to cost a lot. 
You can make one from an inexpensive meter and our 
special pick-up line described by W1JJL in the September 
65 73. The line with holes drilled is only Si, or you 
can get it with parts already mounted for $3.50, 

Want a good keyer? We've got boards for two: WA6TSA r s 
Uni-Junction Keyer in the January s 66 73 can be built 
on our fiber glass board with the holes drilled and parts 
locations shown for $4.95, With the transistors mounted 
on it, it's $S.9S, 

Another good keyer is WB6AlG’s Kindly Keyer in the 
July J 66 73. The fiber glass board for this keyer, with 
all those 120 tiny holes drilled is only $4,95, 

K3LCV r s FET Voltmeter is very useful. It's described 
in the July T 66 73 and a fiber glass board for it is 
$3.50. See the Siliconix ad in September for the FET’s at 
z fantastic price* 

COMING SOON: WATCH 73 FOR THESE 

PROJECTS! 

Novice receiver and transmitter. VHF and UHF dip- 
meters. One watt six meter transceiver* Capacitor- 
resistor checker. Portable FM monitor, Wovemeters, 
Calibrators. 

Prices Include postage in U,S,A. Connecticut residents Include 
sales tax. All boards in stock for immediate delivery. 

Harris Company 

56 E. Main Street Torrington, Conn. 06790 


Dear 73: 

Dwayne Hendricks WASDZP, of Tek-Dayme Research, 
has sent me a letter about a typographical error in a 
letter lo you published in the May issue of 73 about 
gravitation. The ’volume of the gravitation was given as 
(3.3 X 10” 12 cm 3 . It should be 0.3 x IQ - *- em\ These values 
were obtained from Nuclear Dynamics by Dr. Nicholas J. 
Medved eff, one of the leading physicists in the U*S.A* 

Tom Appleby W3AX 

President 

Mahloit Loomis Scientific Foundation 


The FET Voltmeter Is Great 

Dear 73: 

1 am really surprised at the way 73 magazine has passed 
up the other two major ham magazines. I buy a ham 
magazine because 1 want to learn more about solid state 
circuits and 73 has more information about this than any 
other magazine. I have built the Field Effect Voltmeter 
{ July, 1966 page 34 ) and Richard Palace, K3LCU t is 
right. I have put aside my high-class test equipment for 
this low-cost unit that makes others look sick* As you 
know, it doesn't run from 110 Vac so you can take it with 
you in the field. Keep up the fine work and articles on 
solid state circuits* Thanx for a good magazine* 

Tom Adams, WA6KSS 
Monrovia, Calif. 

Ham Use of Semiconductors 

Dear Fanl: 

I read with great interest (and fulminating concern) 
your comments in the July issue regarding the apparent 
inability of the '‘Handbook” to keep up with the current 
state of the art so far as semi-conductor technology is 
concerned* I have felt for quite a few years now that 
electronics is outrunning the ’Table”, but you are the first 
I have run across to state it in print. My congratulations. 

The broadcast industry is one of the must conservative 
concerning adoption of new electronic techniques. After 
everybody else makes all the mistakes, broadcasting will 
step in and utilize equipment that has had all the bugs 
ironed out. Yet almost all new broadcast equipment bought 
or built today is 100% solid State. Transmit hT$ are avail 
,dilr for no more than 20% greater cost over tube models 
up to 5000 watts that arc all transistor except for the final. 
The two primary reasons for retaining tubes in finals arc 
cost and susceptibility to lightning damage. 

For a business that bases its entire operation on the 
success lii I, economical operation of reliable electronic 
equipment with a minimum of man-hours (these men 
have other things to do) spent on upkeep, indifference to 
the advance of the state of the art would be technical 
suicide, 

1 would feel the same thing might apply to ham radio. 
Have not vve been famous as technical innovators? Hasn't 
it been our reputation m the hobbyists who "play'' with 
electronic inventions to be the first to come forward with 
the practical systems? Maybe Fm an alarmist, but 1 feel 
that hams have been in the forefront of electronic engi¬ 
neering until just recently, but now we seem to be falling 
behind* I drift’t know a radio amateur worthy of being 
called one who can't tell you what happens inside a 
vacuum tube* but I know very few who can say what 
happens inside a transistor coherently. All that comes out 
is some foggy reference to the movement of ^holes'* or 
some bland statement that 4 They work just like tubes, ex¬ 
cept you reverse the R pins and lower the voltage,” Con¬ 
cepts like these are what perpetuate the general feelim: 
among hams that transistors are unreliable, but interesting 
little novelties* Nothing is farther from the truth* Used 
correctly they are the mast reliable and interesting active 
electronic component available to us today* It is about 
time the hobby as a whole accepted this and got on the 
bandwagon. This means the Handbook needs to be bigger 
* . , lots bigger. Maybe this will cost more, but it would be 
worth it. Send the editors back to school if necessary. It 
seems a sad criticism that there were more technically 
valuable semi-conductor articles in the July issue of 73 
than in the entire 1965 Handbook. TNufT Said? 

Steve Broomed W0PGN/7 t Chief Engineer 
KAIL Casper, Wyoming 
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Get Your Extra Class License 

Dear 70; 

My article on the extra class exam and programmed 
texts appeared in the July 1966 issue of 73, I have had 
tremendous response to this article, and I have received at 
least a letter per day since that issue came out. Boy, 73 
articles really get the coverage! 

Here’s some additional information I’ve been giving to 
those harm who responded to my article. First of all, the 
samplq programmed lessons of Fig, 2 in the article didn't 
come from any published text, I wrote these myself espe¬ 
cially for the article. Maybe I should write a programmed 
book. 

Second, since 1 wrote the article there have been several 
more programmed texts published- I’ve listed these below. 
There is a pretty wide selection available now and most 
hams shouldn’t have too much trouble in finding one to 
suit them. Also, new programmed texts are coming out 
every mouth or so, so keep in touch with your local book¬ 
store. 

ftcccni Programmed Texts 

"A Programmed Course in Basic Electronics ’, New York 
Institute of Technology Series, McGraw-Hill Book Com¬ 
pany publisher, 

"Electronic TroubleshootingPhileo Technical Institute, 
Prentice-Hall Inc,, Publisher, 

"‘Logical Electronic Troubleshooting*', by Donald Schuster, 
McGraw-Hill Book Company, Publisher, 

“Electron Tubes at Work ', by j. B, Owens and Paul San¬ 
born* Tutor-Text, Doubleday. 

'Tun-damentals of Transistors (Programmed), RCA Service 
Company. Prentice-Hall Inc., Publisher, 

"DC Circuit Principles’*, 

“Simplified Transistor Theory*\ both by Training Systems 
Inc., and Stanley Levine, Hayden Book Company Inc,, 
Publisher. 

I am pleased that my article has been so helpful, and 
thanks to 73, it was published. 

Louis B, Frenzel, Jr., WSTOM 
Houston, Texas 

AM on 20? Bah. 

Dear 73: 

There are a couple of items having to do with frequency 
allocation and usage in the 20-meter band which have 
been bothering me for quite some time. Although both 
subjects have been brought up in the past, I think the time 
is right for further discussion in a national magazine. 

First, I feel that the frequencies between 14.150 and 
14,200 MHz are a “vast wostland,” i.r\, they are receiving 
much less use than the rest of 20 meters. From my vantage 
point on the West Coast, it appears that the only use of 
this band segment is: 1. Some AM (and a few SSB) sta¬ 
tions from VE-land; 2. An occasional DX station trans¬ 
mitting around 14.190 to 14,199; and 3. An occasional 
phone patch from KHG, etc. 1 maintain that all three of 
these uses are absolute)} nonessential and this band seg¬ 
ment would be put ti> much better use in this country if 
it were open to l\S. phone stations. If the FCC goes ahead 
with incentive licensing, perhaps part or all of this segment 
could be used by amateur extra licensees only; otherwise, 
why not open it to all holders of conditional class or higher? 

The second subject concerns what I've been hearing 
lately between 14,200 and 14.250 MHz—ihat portion of 
the band set aside by “gentlemen's agreement” as the sole 
province of AM phone stations. Recently this band segment 
has been more and more populated with SSB stations; 
furthermore, many DX stations have been working U.S, 
SSB stations here. This is a logical development in view 
of the number of amateurs with transceivers who cannot 
send and receive on different frequencies. 

I propose a new gentlemen’s agreement: An agreement 
by AM stations to refrain from transmitting on 20 meters. 
This shouldn't bo much of an inconvenience for anyone, 
since there seems to lx less AM activity on this band as 
time goes by. Those who choose to work AM as a matter 
of personal preference can do so on other bands (with less 
interference from "side-winders”). Certainly there remains 
no argument on the relative merits of SSB versus AM for 
long haul work. Need l say more? 

I hope that my ideas will be of interest to other active 
amateurs; I am sure that their implementation would be 
of great value to our important 20-meter phone band. 

Gerry WA5FRL/WB6PHU 
Pacific Grove, Cal. 


EVERYHAM 
SHOULD HAVE ONE 



THE TURNER NI+2 


Transistorized mobile microphone 
with volume control. 


Now! A mobile microphone that comple¬ 
ments the performance of the Turner +2. 
Turner's new M+2 has a completely self- 
contained built-in two-transistor pre-amp 
with volume control to let you adjust your 
modulation for the best performance possi¬ 
ble out of your set. 

An excellent item for owners of Turner's 
+2 base station model, the M-j-2 has the 
same tailored frequency response of 300- 
3,500 c.p.s. as the +2 for the clearest voice 
transmissions. 

Buy the new M-|-2 for your mobile trans¬ 
ceiver and get the best and most powerful 
transmissions ever. Battery, dash bracket, 5 
foot coiled cord, and instructions included. 
Wired for relay switching. 

$ 237 ® 

Net price L W 

Model J-M+2 (for sets with electronic switching). 

Net price $23.70. 

QUEMENT 

ELECTRONICS 

lOOO SOUTH BASCOM SAN JOSE, CALIFORNIA 
"Northern California’s Most Complete Ham Store" 

SINCE 1933 
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An OT Looks at Code 



• Great Circle Bearings * “G” and *7" Signals 

• Great Circle Charts * World Time Chart 

• Prefixes by Countries * Int i. Postal Rates 

United States Listings. ..$5.00 
OX Listings..3.25 

See your favorite dealer or order direct (add 25£ for mailing) 


RADIO AMATEURS REFERENCE LIBRARY 
OF MAPS-ORDER YOUR SET TODAY! 









WORLD PREFIX MAP—Full color, 42" X 
oq" shows prefixes on each country * ■ 

K ISifci ™bSSb i 

Sf ft Sor Vs. cm« B0Sto™. Wjsh; 

ington, O.C., Miami, Seattle, San rran 
cisco & Los Angeles, postpald $i.OQ 

UNITED STATES MAP-Alt 50 States with 
call areas, prefixes. OX and time zones, 
FCC frequency allocation ch • _ 

interesting information on all 50 *. 

full color. 29" x 17" .postpaid 50< 

WORLD ATLAS—Only Atlas complied for 
amateurs. Polar projection six conti¬ 
nents, prefixes on each country.. • *«» 
color, 16 pages ... postpa.d 51.50 

Complete reference library »»^ps-set 
of 4 as listed above . postpaid $2.5 

See your favorite dealer or order direct. 




























[wfilTt FOR 

free 

BROCHURE! 


RADIO AMATEUR 




lib 



___klNC.j 

Dept. 8 , % ; -44 W. Fullerton Ave. 

Chicago, III. 60639 , 


Dear 73: 

For 35 years I have felt that it was right and proper 
that every amateur should learn the code for a license. I 
went tlirough it, why nut everyone else? Recently I have 
changed my mind] 

I have been helping a couple of Novices improve their 
code. One is 79 years old, the other a brilliant young en¬ 
gineer. Both of these fellows are in tlie last months of 
their Novice licenses, and, although they are on the verge 
of passing the code, neither can quite make the grade. The 
old gent will never be able to write 13 wpm with ft 
pencil. His old fingers just won t go that fast. His Novice 
license is a means of something to do. I fe lives out In the 
desert by himself, and will now have to give up. The 
young engineer understands all there h to know about 
electronics and designs our defense systems. At home he 
copys 20 wpm but blows up at the radio inspectors office. 
Every month for five months he has plunked down $4.01) 
lo take the test and missed by one letter. He never ex¬ 
pects to use CW, in fact he hates it, but likes SSB and 
construction. The old gent is hard of hearing, CW comes 
through where SSB does not* There must be a moral. 

Have we been wrong? Why can’t the Novice stay on 
forever if he likes CW at 5 wpm? Who is he harming? 
How many Novices can pass IS wpm at the end of the 
year? 1 have not found one with whom I have been in 
contact? How many phone men could pass the code if 
the K1 came around? 

The excuse for CW was to provide CW operators for 
the military. Do we still need CW operators when the 
infantry soldier has digital communication back packs? 

Since our license method is so screwed up, why not 
leave the Novice alone for a few years until he CAN 
copy better and give him a decent chance. 

What was wrong with the old test 30 years ago: 10 
wpm (a reasonable speed) and some theory? Whose ego 
are we trying to please by the complexity? A few who 
want special privileges because the bands are so crowded- 
At one moment we holler for more amateurs and the next 
for Extra class licenses. With the few Extra class licenses 
issued, I doubt if they will make any impact on increasing 
our engineering ability to save the electronic industry. 
Engineers are made in colleges. We are hams. Why not 
leave us alone? 

I say let’s have one reasonable license and a continuous 
Novice if we must, but let’s do something and get this 
mess straightened out. It’s been hanging fire too many 
years. 

Eel Mamner, W6BLZ 
La Jolla, California 

P.S, I have the Extra class amateur besides commercial 
first telegraph and phone licenses, 


Green, No, Articles, Yes. 

Dear Sirs: 

1 do not in the least agree with your Mr, Green; in 
fact I think he is a rabble reuser. 

However I must admit that 73 is printing some very 
good articles. So please enter my subscription for one 
year and IT1 enjoy the magazine and try to ignore 
Mr* Green* 

Eu gene Bit 1 ton W6 FV E 
Modesto. California 

On Wayne Green 

Dear 73: 

So you wonder what sort of a guy he is? Is he a crabln 
basket, an angry old man or an impatient young man 
with ulcers or what? 

I confess I waited at the Air Fort in Nairobi with 
mixed feelings. I had had several Q.S O N with him and 
found him quite pleasant but his editorials!! 

He must, as ft successful author and editor of many 
years, surely be at least fifty' or sixty. I had a hearty 
respect for his views and his editorials but some of them 
were Vitriolic and his debunking was at times merciless. 

He would of course wear a tired lined old face showing 
the strain, on the other hand he was looking forward to 
skin diving io our lagoons, it didn’t quite match up. 

First Larry and Jim arrived and then a pleasant looking 
young man of about forty came through Hie barrier with 
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a wide grin across his face, “Hello Hobby, nice to meet 
you'* I was bolding up a C.Q. and a Q*S.T. magazine for 
him to identify me in the crowd- He took the joke very 
well and we had a good laugh. My qualms vaished— for 
good. He is most entertaining to talk to and is interested 
in everything on this little earth and beyond including 
an inquisitive mind on Hying saucers! A vast fund oi 
general knowledge, an open mind (most surprising of all) 
and has a youthful burning enthusiasm for some of his 
hobbies of the moment combined with the maturity of well 
balanced views and opinions. 

You have to be wide awake when he embarks on red 
hot topics such as the possibilities of us losing more ham 
bands* He feels far too many of us don't realize how 
easily we could be voted off all the hands by fragmented 
Africa, each separate little country with a voting power 
the same as U.SA* and U,K, In fact I'm quite worried 
about it now but its a comfort to hope tli.it the Crusaders 
like Wayne will save some of it, somehow, I hope! 

About his editorials, 1 feel he has an impish sense of 
humour behind it all and perhaps a curiosity to see what 
would happen or how people would react! So when he 
writes his outbursts he keeps his tongue in his cheek. 
That's my opinion only of course but one clay of safari is 
like a month on a ship or years of acquaintance. 

I had a shock coming when I turned him loose in the 
shack. His left hand got cold, in fact it froze solid, on 
the microphone and lie couldn't let go until 2:30 a.m. 

He made his stateside contact and got his home mes¬ 
sages off and said "Mind if I give a few boys a 5Z4? ' 
He then started working three a minute with occasional 
short QSO's with special pals. It might surprise you but 
Wavne is an accomplished operator he was finishing off my 
log book when I went to bed and next muring 1 found 
a neat pile of foolscap paper closelined with 48 contacts 
per page!! 

I didn't count up the contacts but they were quite a 
few hundred and for stretches Tan three to the minute. 
He controls the crowd well and is a cool operator, 1 asked 
him why he ticked off one lid and left another alone, in 
fact went out of his way for him. It turned out that by 
the call sign the guy was pretty new whereas the other 
one was an old prefix "who should know by now how to 
operate/' 

He had that impish grin on again and was obviously 
wondering how the guy would react The guy reacted ok 
and Wayne soothed him with a kind word and settled 
down again to three a minute. 

Ok, so what, I know a few other guys who can do that 
but they are not Editors! Wayne does all his hobbies well 
and goes flat out. 

When on safari we drove up to a fine herd of Elephant 
and Wayne was filming away. Suddenly a second herd 
appeared behind us. We couldn't go backward*' or forward 
as we were on a swamp path. The second herd wanted 
to join the first herd and we were in the way and awfully 
close to them. Wayne just said “the first group is the 
better” and went on filming them. He's cool, outwardly 
anyway! 

I! usually get fun telling visitors "try again with the 
lens cap off” and so on, but Wayne used his movie and 
three cameras and a Polaroid in quick succession without 
any fluffing. He keeps them as preset as possible, that is, 
ready to shoot which is a great help in me as I found 1 
could take him right up to a beast—and in an incredibly 
short space of time he had the shots he wanted and said 
"ok” and we slipped off before the animal could decide 
what to do about it. 

The Masai guide spoke in English but occasionally 
spoke in Swahili for my benefit and said “Bwaaa Hapana 
Mbia” which literally means "The man isn't bad” which 
Is high praise from a Masai warrior. It means of course 
that Wayne performed well. If he hadn't the Masai would 
have sniffed, spat out of the window and clammed up! 

I hope Wayne will tell you of his gn at travel saga it 
will be interesting if he does 1 promise you. 

So there it is, a delightful companion, an alarmingly 
high I.Q., very thoughtful, hardly drinks, good fun and 
game for anything. 

i must get this letter off to ll 73“ magazine and see if 
they'll print it quick before Wayne gets back! 

By the way—he eats ton much! 

Hobby Robson 5Z4EKR 
Nairobi, Kenya 
August 11, 1066 



TWO CATEGORIES TO CHOOSE FROM 


Standard Duty Guyed in Heavy Duty Seif Supporting 
Heights of 37 * 54 * 88 - 105 and Guyed in Height! of 
and 1 22 feet 37 - 54 feet ($S) 

71 — 88 feet (guyed) 


ROHN has these 6 IMPORTANT POINTS: 

Ease of Operation— roller guides bet ween sections assure 
easy, safe, friction-free raising and lowering. 5tr#ngth^* 
welded tubular steel sections overlap 3 feet at maxi- 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raises all sections together— uni¬ 
formly with an equal section overlap at all heights! 
Versatility— designed to support the largest antennae 
w ith complete safety and assurance at any height desired! 
Simple I n italic lion—install it yourself—use either flat 
base or special tilting base {illustrated above) depend¬ 
ing on your needs. Rated and Tastad—entire line engi¬ 
neered so you can get. exactly I lie right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Galvanized— hot dipped galvanizing a 
standard—not an extra—with all KOHN towers! Prices 
start at less than $100. 

SEND FOR ROHN TOWER HANDBOOK 

— 81.25 Value 

—ONLY $100 postpaid (special fo readers 

of this magazine)* Nearest 
Source of supply sent on request. Repre¬ 
sentatives world-wide to serve you. Write 
today to: 

ROHN Manufacturing Co. 

P, O. Bax 2000 P*oria, (Ilinoti 



" World's Largest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and installers 
of complete communication tower systems.” 
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Amateur Radio 
Handbook 


Now in stock for immediate delivery! Order now for Christmas 

The RSGB Amateur Radio Handbook 

11 iis fabulous 540 page hardbound handbook completely and 
thoroughly covers every aspect of amateur radio; tubes, 
transistors, receivers, transmitters, vhf gear, antennas, sideband, 

FM, mobile equipment, noise and interference, propogation, 
keying, modulation, power supplies, measurements, operating 
and station layout and much, much more. It is completely illus¬ 
trated with photographs and drawings. This handbook is very 
well written and completely understandable. The RSGB tries 
to help hams improve themselves, so it includes much neces¬ 
sary technical data that some American handbooks ignore. For 
instance, suppose you want to design a linear for SSB. The 
Brand X Handbook devotes about four pages to description, in¬ 
cluding a table of typical values of popular tubes. The RSGB 
Handbook gives 13 pages to them, plus many pages of con¬ 
struction, etc. The RSGB Handbook is a necessity for the build¬ 
ing, technically minded ham. Even if you don’t build, this 
book will help you understand your equipment and radio 
better. $5.50 postpaid 





The RSGB Radio Data Reference Book 

This Reference Book is the best we've seen. !t has just about everything you want to look up 
in it. It gives you all of the pages missing from your Brand X Handbook. AH of the formulas, 
graphs and tables you’ll ever need on RF power amplifiers, pi nets, tanks, filters, antenna de¬ 
sign, coils math, etc. are in this one book. It’s hardbound with traditional English quality, so 
won’t fall apart after a few months use as paper-bound books sometimes do. If you build, if 
you want to be able to use your equipment properly, you need this book. only $2,25 

These RSGB hooks shipped postpaid from Peterborough. The RSGB Amateur Radio Circuits Book we have 
been advertising is temporarily out of stock. 


73 Magazine 


Peterborough, N.H, 03458 


115V-350 WATTS AC 
121/2 lb. GAS ALTERNATOR 

Enough power to operate 
any popular SSB xmittr 
plus separate OC output 
to charge 6 and 12 volt 
batteries* Great for vaca¬ 
tions, field days, campers, 
Model IT3 5 boats, etc. May be used 
for soldering irons, power tools, tv sets and 
many other uses* Thousands have been sold to 
US and! foreign govts*, armed services, police 
depts, etc. Fully guaranteed. 

Only $79.50 




3HALF RACK PANEL 
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CONSTRUCT YOUR 
EQUIPMENT THE 
EASY WAY—USE 
THE UNIT CHASSIS 

Wire ond test the subchassis out¬ 
side where everything is acces¬ 
sible, Assemble the sub chassis 
into the unit chassis ond you 
have a professional package. 



r x 6i/ 2 " 
subch assis 


BOX 136 BRONX N.Y. 10463 


We started quizzing the Alitalia people care¬ 
fully to find out why our flight had been can¬ 
celled and when. The story we got was that 
it had been cancelled at least a day eariler . . . 
well before we had even left Boston. Why was 
it cancelled? Well, they explained that due to 
the 1 T .S. airline strike there was a lot of money 
to be made in transatlantic flights and that the 
plane had been put on that run since it would 
bring more profit. I don’t know how IATA 
feels about this sort of thing, but I’ll bet the 
FAA would raise lie with an American line 
that pulled this. 

That night we had dinner in Athens, hotel 
and food courtesy Alitalia. This was nice, but 
we were losing over $100 a day on our safari. 

he next morning we did the Acropolis and 
snapped beaucoup pictures. We did OK in 
Athens, only losing three cartons of cigarettes 
to the taxi driver that took us to the Hotel 
room (Hotel Elektra), It could have been 
much worse. 

The flight to Nairobi left about 1 am the 
next morning (Friday) and stopped for an hour 
at Cairo at 3 am. Postcards were 25tf each so 
we looked but did not buy. Next Asmara in 
Ethiopia for another stop. Then on to Addis 
Ababa where we stopped for an hour and a 
I half while Africans crawled all over the plane 
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cleaning it. It was an Ethiopian Airline plane, 
so this was reasonable. Every flight was 
jammed solid and there was no possibility of 
sleeping in the crowded tourist section. We 
were rubbing elbows with men in white sheets, 
colorfully robed Africans and a good many 
Indians. 

We set down in Nairobi at noon and, the 
customs formalities done, found Bobby wait¬ 
ing for us. He identified himself by holding up 
a copy of QST and CQ. Bless him. Sharasu 
Din, the fellow who booked our safari, was 
also waiting for us. We drove about four miles 
into town and had a short lunch under the 
big thorn tree in front of the New Stanley 
Hotel. At the next table, I saw with dismay, 
was a long haired boy in tight dungarees and 
a black leather jacket. Good grief! He was 
with a group of boys and girls that could have 
been transplanted from Peterborough, New 
York or Stockholm. 

The afternoon was taken with getting our 
hunting licenses, selecting our guns and regis¬ 
tering them. Groggy almost to the point of in¬ 
coherency we sacked out at Bobby’s house for 
the night. The next morning (Saturday) we 
admired his formidable barrage of antennas 
and nice station. I wish we’d had time to get 
on the air for a little bit, but we had to get 
downtown for a little shopping before driving 
to Nanyuki some 125 miles north for our sa¬ 
fari. We bought safari shoes, safari jackets and 
safari hats and walked with just a touch of 
swagger down the main street of Nairobi. After 
stocking up on film we piled into Shamsu’s car 
and were on our way. The car had a king pin 
about to give away plus two front wheel bear¬ 
ings burnt out so we didn’t make very good 
time. We skipped lunch and drove straight 
through, stopping only for a half hour in 
Thika to have one of the wheel bearings re¬ 
placed. We arrived in Nanyuki at about four 
in the afternoon, 

Nanyuki is a very small town right next to 
the highest mountain in Kenya, Mount Kenya 
1 17,000 feet '. Nanyuki is right exactly on the 
equator, but because it is about 6000 feet ele¬ 
vation on a very large plain, it is relatively 
cool. There is a main street about two blocks 
long with a dozen or so stores run by Indians 
(called Asians) and off a block away one row 
of stores run by Africans. One that sticks in 
mind was the Butchery and Tea Room, an in¬ 
teresting combination. Shamsu suggested that 
we shop in the Indian shops as we might get 
into trouble in the other part of town. Hmmm. 

The Sportsman’s Arms Hotel turned out to 
be a pleasant place . . . rather run down by 
American standards. Old battered furniture, 
everything in need of paint, etc. The hotel is 
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Wayne on termite hill. 


made up of 30 or so rooms in a motel arrange¬ 
ment . . . some all in a line, some separate 
cabins. My room had two single sized beds, a 
clothes closet and an old dresser. There were 
two beat up chairs. The bathroom had an old 
tub and a washstand. In a small separate cu¬ 
bical was the toilet. The lighting was from a 
hanging overhead bulb. Meals turned out to be 
large with six to seven courses, though the 
preparation was not inspired. 

Relatively few of the Africans speak much 
English and you start right out getting a basic 
vocabulary of Swahili. You can get along 
pretty well with as little as ii-ty words and 
with 500 you are Jluent. 

Soon after we had had some sandwiches to 
make up for our missed lunch Fred Seed, our 
White Hunter, arrived. We set out immedi¬ 
ately to zero our rifles and get used to them. 
We drove about two miles out of town to a 
rifle range and proceeded to see w hat we could 
do with a 100 yard target. One rifle turned 
out to be defective and it was nearly impos¬ 
sible to extract the used shell. The other 
worked OK, but was way out of adjustment 
and it took about 14 rounds to get it on tar¬ 
get. Those shells cost over 50£ each so we 
fired sparingly. Oh well, only one of us can 
shoot at one time anyway . . .and only 

Larry and 1 will be doing the hunting. Jim 
decided to devote his time to filming. 

On Sunday morning we all drove out to 
the range again to make sure we had the .338 
on target . . . seemed ( >K. Then we were off 
on the hunt. I was up first so 1 sat by the door 
of the Land Rover with Larry in the middle 
and Fred driving on the right hand side. In 
the back seat were our two gun bearers, 
watching out the sides for game, and Jim in 
the middle, popping up through the hatch in 
the roof to take pictures. In the very back of 
the car was the skinner, just in case we man¬ 
aged not to miss something. 


The countryside was grassy . . . sort of a 
crab-grass stuff . . . with acacia (aa-case- 

eeya) thorn trees everywhere). These spindly 
trees grow about ten feet apart, are covered 
with extremely sharp thorns and are swarming 
with ants. The ants bite into the bark, causing 
it to swell up into blisters an inch or so in 
diameter, where the ants live. r I liese are called 
whistling thorns because the wind blowing by 
these millions of blisters makes diem v histle 
and you hear this eerie whistling sound when 
the wind blows. 

We drove a couple more miles and were 
definitely in the bush. We began to see signs 
of animal life with little herds of Thomsons 
Ciazelies running around. Fred pulled to a stop 
and pointed out a large Pommy ram and said 
to go after it. Kerede, my bearer, handed me 
the gun and I tried to load it. The shell re¬ 
fused to go into the chamber, I poked the 
shells in the magazine to get them to pop up 
and threw the bolt again only to have two 
shells try to jam in. i took them out and 
feverishly put them back in the magazine and 
tried to load again. No good. After about a 
minute of this ridiculousness ! finally got a 
shell in the gun and the gun on safe. By then 
the Tonimys were off in the woods out of sight. 
Kerede took the gun and we started off. ) 
walked as carefully as I could, trying not to 
make any noise. Kerede crouched along, with 
me bent over trying to keep up with him, 
breathing harder and harder at the unusual 
position and suffering a bit from the thin air 
at this altitude. It was hot and sunny, 
about 75°. 

We tracked them for about ten minutes and 
then Kerede motioned that they were spooked 
and we returned to tine car. We drove for an¬ 
other mile and spotted another group of 
Tommys and we were off again. Same result. 

Then, as we came out onto an open field I 
saw a lone Tommy ram grazing, I looked 
through my binoculars and he looked like a 
good trophy. Nearby I spotted a small grey 
dog sneaking up on the Tommy ... it was 
a jackal. I jumped out of the car, took the 
gun and got in the clear and aimed as care¬ 
fully as 1 could. A Tommy is about three feet 
high and not a large target. This one was a 
liny tan spot in my scope wavering back and 
forth across the cross-hairs. 1 squeezed the 
trigger and watched for the puff of dirt and 
running Tommy. Instead the Tommy did a 
little flip and dropped. I was astounded. I re¬ 
loaded in case he jumped up again wounded 
and ran across the field to him. He was about 
200 yards away and I was well winded when I 
arrived. The shot had caught him in the back 
and killed him almost instantly. Not bad for 
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that distance. 

It seems a shame to kill these beautiful little 
antelopes, but they are a pest to the farmers 
and cattlemen of the area and they want them 
killed. The whole area around Nanyuki is made 
up of large ranches and farms. Cattle raising 
is the big business here and most of the coun¬ 
try is divided up into blocks of about 3 000 
acres which are fenced off to keep the cattle 
from straying. The antelope eat the grass, 
which is not all too plentiful. They’ve had 
little rain in the last two vears and it takes 
about 50 acres to feed one steer. 

One of the ranches (15,000 acres) recently 
sold for $90,000, to give von an idea of land 
values. The rancher must continue to improve 
his land or else the government steps in and 
takes it away from him, paying him their ap¬ 
praisal, and divides it up among Africans. The 
ranches still have a good deal of wild game on 
them and it is mostly a headache. Giraffes and 
zebras break the fences . . . antelope eat the 
grass, etc. The owner can go out and extermi¬ 
nate the game, but he must turn the carcasses 
over to the wild life department. He cannot 
use the meat or skins or sell any part of it. He 
gets a little help from hunters, but they are 
limited in the number of animals they can 
shoot by their licenses. My license permits me 
to shoot and eland and an oryx. I could have 
two impala, two waterbuck, three zebra, and 
a few other things. 1 bought a special license 
to shoot an eland and an oryx. 1 could have 
bought a license for elephant, rhino, etc., but 
I would have had to rent a larger gun and 
pay stiff license fees for this. Perhaps some 
other trip. v ; 

Larry was now in the shooting seat. Before 
long we saw a small herd of Tommys and he 
and his bearer Labim went out after a ram. 
We heard the shot after a few minutes and 
drove over and picked up the dead Tommy. A 
nice one . . . meat on the table for us and a 
nice skin for Larry, 

My turn. We caught a glimpse of some im¬ 
pala. Kerede and I went after them. Kerede 
stopped and pointed ... I aimed the gun 
and looked through the gun scope. All I could 
see was the rear end of an impala ... I 
couldn't even tell if it was a buck. 1 went back 
to the car and got niv binoculars and took a 
closer look. It looked like a lousy shot. Larry 
said he’d like to try it and he took a shot. 
Nothing. 

We lunched in the shade ot a larger thorn 
tree, washing chicken sandwiches down with 
warm Pepsi . . . tasted good at the time. A 
whole pineapple for dessert. OK, back to the 
hunting. 

After a little driving around we came across 
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the impala herd again and I stalked them for 
a bit and saw that I wasn’t going to get much 
closer so 1 steadied down as best I could and 
pinged. Miss. Damn. 

It was late afternoon before we had another 
chance. I glimpsed a Grants gazelle off in the 
woods and Larry went after him. He blasted 
and the Grant took off. 1 could see he was hit 
and in trouble with my glasses. Larry and La- 
bun went after him and Freddy, Kerede and ! 
followed at a distance. We lost them. Alter 
about a mile we heard a shot and headed in 
that direction. Larry bad finished him off . . . 
a very good specimen. Freddy went back and 
drove the ear in to pick up us and the Grant. 

It was quite a day. We had dinner at the 
hotel at 7;30 and went right to bed dead tired. 

The next morning, our second day of hunt¬ 
ing, I started the day off right by missing an 
impala buck. Larry got a chance at one a 
little later and again had to follow to finish 
him off. Bad luck. It was a fine old buck 
though with a nice rack. We went back to the 
hotel for lunch this time, being just about five 
miles out of town. We set out again at 4:30, 

when the heat of the dav had cooled a bit 

* 

and the animals would be on the move again. 
We were looking for impala so natural iy every¬ 
where we went we found Tommys. Late in the 
afternoon we saw some impala about 300 yards 
away. I got out and got up to about 250 yards 
when I spotted a tremendous buck. He was 
magnificent. I could see that he was about to 
spook so I steadied my gun on a fence post 
and took careful aim . . . just as l went to 
shoot he turned and left. Labun and ! went 
after him for about a mile and l never had 
much of a shot at him. Finally, I popped one 
off in desperation at over 200 yards, but it was 
an obvious miss. 

We drove into another ranch and some 
more impala turned up. Larry went with La- 
bun after them and soon we heard a shot. I 
grabbed my telephoto camera and followed. I 
came upon them about 100 yards in the woods 
and Freddy gave me the gun and pointed to 
the impala herd still standing about 200 yards 
a wav. Labun went with me and soon 1 took 
aim at the buck he pointed out. He went down 
immediately and we found that my shot had 
hit him right in the heart, He was about 100 
yards away. He didn’t have as nice a rack as 
the one Larry shot so I decided to keep his 
skin, which was gorgeous. We also took the 
meat back to have for dinner. It was delicious. 

The next morning I tried again for that big 
impala and failed to get near enough. Later 
on we were driving through some rather open 
woods when a nice group of impala spooked. 
Kerede and 1 followed them and as we were 
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closing in there on my left was a huge animal. 
I didn't have any idea what it was. At first I 
thought it was a Brahma bull, but the horns 
were wrong . . . and Kerede was telling me 
to shoot it. I aimed carefully and plonked him 
in tlie shoulder. He keeled over immediately, 
to mv amazement. It wasn’t until after the 
picture taking and excitement were over that 
I learned that I had polished off a near record 
waterbuck. He was too big to load in the car 
so they chopped him in half. 

This was such a big trophy that it put a 
damper on the shooting and we spent the rest 
of the day sightseeing and taking pictures. We 
saw lots of ostriches, pelicans, secretary birds, 
and even giraffes. 

The next day we drove out in a different di¬ 
rection and drove about 150 miles sightseeing. 
The country was fabulous and we saw 
baboons, lots of Toramys, Grants, impala, dik 
dik and even a small herd of eland. 1 was still 
off shooting so we just 1 ooked and clicked. We 
met a rancher there, a wonderfully interesting 
man, married to an African wife. He was just 
coming back from checking his herd of sheep. 
He has to sleep with the herd every night to 
keep Africans from stealing them. I wondered 
why he didn’t hire a herder (government stand¬ 
ard wage for herders is $20 a month plus 
food), but found that herders are OK for pro¬ 
tecting the sheep against normal problems, but 
when rustlers show up they frequently strike 
a bargain with them and off go a bunch of 
sheep. So Jack sleeps with his sheep. 

So far we had been hunting entirely on 
private lands. You have to reserve public lands 
considerably ahead o time if you want to hunt 
them and, despite his promises to do so, 
Shamsu hadn't reserved any hunting blocks for 
us. Fortunately Freddy had a good friend 
hunting in nearby Block 67 and he got per¬ 
mission for us to go in there and pop a zebra 
or oryx. Thursday morning we started out for 
67. It was about a 40-mile drive to the check¬ 
in gate . . . then a few more miles to a little 
\illage of Ndorodor where we stopped and 
bought some candy and cigarettes to trade 
for photographs of natives. A local entrepre¬ 
neur who called himself I .amumba took charge 
and got several of the local girls lined up for 
photographs, standing benignly behind them 
with his fly whisk. He could speak enough 
English to get by and we shelled out a shilling 
(14c) each to the girls and a Polaroid photo 
for him. He wanted a dollar too, but we 
shoved off. 

We were in Masai country now and even* 
now and then we would pass one with a spear 
in hand, paint on his face, and interesting 
things hanging from his stretched earlobes. 
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MOBILE FIXED 
ANTENNAS 

2 *6 - 10 - 15 - 20 - 40 METERS 







SQUALO h a full half wove, horizontally polar- 

. .. . . „ \ ' .. i s 


ired, omni-directional antenna. Outstanding all 
around performance is achieved through a 360 
pattern with no deep nulls. The square shape 
allows full electrical length in compact dimen¬ 
sions, Direct 52 ohm Reddi Match feed provides 
ease of tuning and broad band coverage, 

ON A MAST ON YOUR CAR OUT A WINDOW 






& 2 meter Squafos have all parts to 
them on your car roof (new improved 
cups], bumper most, QTH mast, out a 
window, or anywhere. The 10 thru 40 meter 
Squalos fixed mount only—for amazing DX per¬ 
formance* 
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ALL ACCESSORIES . . . 






•n 


kistep 


nna 
alfsts 


UUIVTEBS 

W2AU QUADS VV2AU BAIUNS 

^ WE ALSO HANDLE 

CRANK-UP TOWERS 

CHECK WITH US FOR YOUR REQUIREMENTS! 


TIME PAYMENT PLAN AVAILABLE 

WE MAINTAIN THE LARGEST STOCK OF USED 
EQUIPMENT IN THE NORTHEAST 
WRITE FOR LATEST COMPLETE LIST 


£ 




RADIO 


P. O BOX 312 CONCORD, N H. 03301 

FONE 603-225-3358 


One had a Kodak 35mm film can and was very 
proud of it. 

hen we came to the escarpment. Here the 
plains at 6000 feet dropped off suddenly to 
about 3000 feet. The road wound itself down 
I lie face and it got hotter and hotter. This was 
more like the equator. We got to the bottom 
and found ourselves in very warm desert coun¬ 
try. There were some fellows working on the 
road with Caterpillar tractors. One of them 
thumbed a ride with us about a mile from the 
bottom ol the escarpment to a thorn enclosed 
camp about a mile away where police were 
staying. It seems there is a small war going 
on in northern Kenya. The Shifta, a nomadic 
tribe of about 250,000 living on the border of 
Somalia, didn’t mind being ruled by the Brit¬ 
ish, but object strenuously to being ruled by 
the Kenya government. I he result is that they 
have been fighting a guerrilla war for the last 
two years. Apparently the communists have 
been supporting them and the fight has ex¬ 
panded well down into the northern frontier 
of Kenya. 

We drove through the desert, seeing little 
animal life. There were huge mounds of ele¬ 
phant droppings, but at this time of day they 
were off in the surrounding hills to keep cool. 
A herd of oryx spooked as w e came around a 
corner. I went off after them with Kerede and 
Freddy, but after fifteen minutes we saw it 
would be a long track and turned back. We 
had a nice lunch on the bank of the Kipsing 
river. The river was about ten inches wide with 
a dry-wash of about 50 feet or so. There were 
footprints from elephant, rhino and just about 
everything else imaginable. 

It was getting late in the afternoon so we 
headed back. T he trip up the escarpment was 
a dilly. 1 le Land Rover had to go in its lowest 
gear with all four wheels engaged to make it 
in many places. Little else could possibly get 
up there. As we went through Ndorodor again 
Lamumba flagged us down and asked us to 
take him and his w ife to Nanyuki. No. But his 
child is sick and must get to the hospital. OK, 
well take them to tire hospital, but no place 
else. So he loaded his wife and two children 
in the back of the car and jammed himself in 
the back seat beside Jim, whisking him a few 
times witii his fly whisk. He smelled pretty 
boozy, among other things. When we arrived 
in Nanyuki he lost his command of English 
and Swahili and could understand nothing we 
said. He did communicate that he wanted to 
get off at the Butcher and Tea Room, the local 
drinking place. We obliged and Freddy again 
vowed never to give another ride to anyone, 
no matter what. 

We learned lhe next morning that the Shilln 
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ENJOY 

ELECTRONICS 

WITH 


TUCO ® 


TRANSISTORS 

UNLIMITED 


PREVIEW OF 1967 CATALOG 



TIXM07 


$ .40 

2N706 

$ *90 

2N3638 



$ .45 

TIXM10 


.55 

2N708 

1*15 

2N3640 



.67 

2N107/RT34 

3/1.00 

2N738 

2,00 

2N3641 



J9 

2NT74 


2.00 

2N797 

1.50 

2N3689 



1,25 

2N370, 2N37I 

,40 

2N1184B 

250 

2N3690 



1.35 

2N372, 2N374 

.50 

2N1304 

.60 

2N3702 



.45 

2N396 


.40 

2N1305 

.65 

2N371 1 



.50 

2N404 


.45 

2N1489 

3.50 

2N2386 

FET 


4.50 

2N408 


.40 

400250 

1.55 

2N3319 

FET 


3.50 

2N490 

Unijunction 

4.00 

2N1742 

1.25 

2N4248 

100 

TIC 

.50 

2N491 

Unijunction 

4.05 

2 N 2089 

1*00 

2N4249 

1000 

me 

,75 

TIS43 

Unijunction 

1.08 

2N2147 

1.50 

DTG110 



1.50 

2N2160 

Unijunction 

1,45 

2N2494 

1.00 

OCP71 



1.25 

2N696 


.75 

2N26T3 

*50 

CG4059 



1.25 

2N697 


.90 

2N2924 

.52 

MP50 

50mc f 

10W 

2.75 

2N705 


.75 

2N34I4 

*55 

MP150 

1 50mc, 

5W 

3.00 


TU5J-NPN, TO-5, Replaces 2N377, 2N385, 2N1302, 2N1605, etc. 

TU52-PNP, TO-5, Oscill, RF, Replaces 2N412, 0557, 2NI524, 2N1525, etc. 
TU53-PNP, Audio & Driver, Replaces 2N107, 2N4Q8, etc. 

TU54-NPN; Silicon, TO-5, 45 Volts 

TU55-PNP, Silicon, TO-5, 45 Volts, Replaces 2N328A, etc. 

TU56-PNP, TO-3, Power, Replaces 2N256, 2N257, 2N176, 2N301, 2N307, etc. 


6/1.00 
6/1.00 
6/1.00 
3/1.00 
2 / 1.00 
2 / 1.00 


DIODES 


RECTIFIERS 

Piv 

Ma 


ZENERS 

Voltage 


I N21 

$ .35 

1 N540/U213 

400 

.750 

- j. » r ~- '■ . ’ r* 

$ .45 

NV1005 

3.5 1W 

51.00 

1N21A 

.45 

1N547 

600 

.750 

.50 

1.5M39Z5 

39.0 1.5W 

3*00 

1N21B 

.50 

1N553 

400 

.800 

.60 

INI 22 

4*0 

*50 

1 N22 

.75 

1 Ni589 

1500 

.250 

.75 

1N703 

3.5 

1.00 

IN23 

.50 

1 NT 191 

50 

25.0 

1.25 

1N465 

2.6 

1*00 

TN23A 

.60 

INI 692 

100 

1.0 

.50 

1N467 

4.1 

1.00 

1N23C 

.75 

IN 1694 

300 

1.0 

.60 

IN734 

68.0 

1.25 

1N25 

1.00 

1N3210 

200 

24.0 

1.25 

1N705A 

4.7 

1 *50 

T N34A 

15/1.00 

1N2129A/25H10 

100 

25.0 

1.25 

1N752A 

5.6 

1.25 

IN85/HD1085 

1.00 

1N2491 

100 

20.0 

1.25 

1N753 

6.2 

1,25 

1 N90 

.15 i 

IN4001 

50 

1.0 

.40 

1 1N766 

12.75 

1.00 

1N126 

8/1.00 

M-6 SCR 

200 

7.0 

1.50 

IN823A 

6.2 

3.00 

1N198A 

7/1.00 

C-22-U SCR 

25 

7.5 

1.50 

1N969B 

22,0 

1,25 

ORP60 .60 

ea 4/2.00 

TSW-101 SCR 

50 

1.0 

.75 

1N1314 

1 0,5 

1.25 

1N91 

.30 

1 N202 

60 

.020 

.15 

1N1315 

12.8 

1.25 

1N92 

.35 

1N204 

80 

.020 

.15 

1N.1352A 

1 1,0 

2.00 

IN 51 

.25 

1N205 

100 

.030 

.15 

INI 509 

5*6 

1.25 

IN 54 A 

12/1.00 

1 N207 

150 

.050 

.15 

1NT817 

15.0 

3.00 

1N57A 

.15 

1N208 

180 

.070 

.15 

T1620 

6.2 

*35 

IN60 

8/1.00 

1N338 

100 

1.50 

1.00 

1N2982B 

18.0 

2.00 


Ultrasonic receiver (Philco) Complete with transducer, schematic, 25KC 
Transducer for above, only 

250000' Etectrolytics, all Values from lmfd to 8100 mfd (See our Catalog) 

500000 5% 1/2 watt resistors. All Values (See our Catalog) 

Mylar, Ceramic, Dura-Mica Capacitors (See our Catalog) 

WRITE FOR OUR COMPREHENSIVE CATALOG 254 


Minimum Order $5.00 Prepaid- Postage Free# U.S.A. 

TRANSISTORS UNLIMITED COMPANY 

462 Jericho Turnpike, Mineola, L.L, New York 11501 
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complete unit from tith Electronics is powered by a standard 
9-volt battery, contains a built-in speaker, on-off switch with 
individual volume and tone controls for a loud, clear tone without 
clicks or chirps. 

NO EQUIPMENT MODIFICATION-Simply connect spade lugs to 
terminals of CW key, plug in jack, turn on and adjust volume and 
tone controls .. operates automatically . , , no accessory relay 
... no pickup antenna ... no battery drain until key is depressed. 

Precision Engineered. 100% Warranted. 

Designed and Developed in U.S.A. (foreign mfg.) 

ORDER TODAY! Allow 2 weeks for delivery. 


ELECTRONIC HOUSE, P.0. BOX 873, TARZANA, CALIF. 

Ship to: Dept. 


I Gentlemen: 

1 Please ship me _ 

*CW monitor and code 
I practice oscillator(s) @ 
1 $9.95. Enclosed is 

| □ cash □ check 

■ Q money order for 

I* 


NAME 


ADDRESS. 


CITY 


I 

I 

I 


STATE. 




VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 

Write for literature. 

Send for a sample copy of the VHF’er, the 
only magazine for VHP and UHF hams. 

Parks Electronics, 419 S.W. First, Beaverton, Oregon 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 2366 KANSAS CITY, MO. 



LOOK...NO KOLCSf 


UTiai Krtum 


FITS ANY C.8. OR HAM ANTENNA 


$8?5 

MfT 


THIS RIGID RUSTPROOF ANODIZED ALUMINUM 
ANTENNA MOUNT FASTENS TO YOUR CAR TRUNK 
LID IN MINUTES ... AND NO BODY HOLES ARE 
NECESSARY! 


SEE THESE SUPERIOR MOUNTS AT YOUR DIS¬ 
TRIBUTOR/DEALER OR REMIT $8.95 (cheek ot M.O.) 
TO E-Z MOBILE ANTENNA MOUNT INC., P.0. BOX 
I7T, ALGONAC. MICHIGAN (Michigan residents Add 
IS safes tu) PHONE 313 794-7343 

SPECIFY ANTENNA MOUNT HOLE DESIRED 
3/4'-SMALL OR MEDIUM BALL) 


had struck at the foot of the escarpment, right 
where we had been, about an hour after our 
passing and six men were killed and three 
wounded. That was a close call. 

By Friday our bloodthirst was back and we 
set out for more hunting. I started the day out 
right by walloping a nice impala. It was a very 
good shot and, when we took him apart, found 
that the bullet had exploded his heart. Even 
so he made it about fifty yards before dropping 
and I was afraid I had just wounded him. The 
shot was about 100 yards. I have to admit that 
I muffed an impala earlier though. I thought 
I was dead on him and the bullet whacked as 
if it was a hit. The impala just stood there so 
I was sure it was a hit and he would fall down 
or else I would have shot him again immedi¬ 
ately. Then he wandered off and I pinged 
another after him, missing again. There was 
a nice hole in the tree just behind him, the 
whack we heard. You can usually tell, even 
from quite far off, if a shot is a hit. 

Baron Von Scheken, one of the most pro¬ 
gressive farmers and ranchers in this area, was 
most anxious to have us bop some of the zebra 
that are breaking his fences so he drove out 
with us in his Rover to show us where the 
herd was at the moment, Larry arid Labun 
took off on a long stalk with Freddy backing 
him up in case of a wounded animal. They 
must have been gone almost two hours before 
the shot came. No whack, so it was a miss. 
They came back to the car and we headed off 
to try to find them again. Suddenly we came 
on a herd of waterbuck. It was my turn to 
shoot, but I had my waterbuck so Larry got 
out again and went with Labun into the woods 
to circle them and come in downwind. We 
drove off to allay suspicion. About twenty min¬ 
utes later came the bang and whack. Good. 
We drove back but couldn't find either of them. 
About fifteen minutes later they came in view. 

w 

It seems that Labun had followed the wrong 
waterbuck and the one \ .arry hit was just 
about 50 yards from where he had killed it. 
behind a bush. We took pictures in the failing 
light. It was a fine waterbuck. The Baron was 
pleased. 

On Saturday today) Larry went out alone 
while I stayed at the hotel pecking out this 
brie I report. He came back about ten in the 
morning to announce that he had knocked over 
two of his three zebras already. 1 sure hope 
that I’ll get one or two tomorrow when I get 
out there. 

The hunting is enjoyable . . . the weather 

here is excellent. We need everv one of those 

#■ 

four blankets at night even though we are on 
the equator. We 11 hunt another week here 
and then pop oh back to Nairobi for a few 
days, probably visiting the game preserve there 
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with Hobby and then chiving clown to see the 
Lake Amboselli game preserve. From there we 
plan to visit Murchison Falls in Uganda, with 
a stop at 5Z4JW on the way. Then, if things 
are calm in the Congo, we will drive over and 
visit 9Q5HF and 9Q51A and back into Rwanda 
to 9X5GG. If things are touchy there we may 
come back earlier and go on our way to ET, 
ST, SU, GD, etc. 

The time was when a hunting safari to 
Kenya was a very expensive deal, possible only 
to the very wealthy. It entailed dozens of men 
to carry the tents, food, guns, and equipment 
and weeks in the jungles fighting off heat, 
bugs, and dysentery. I’ll tell you exactly what 
this whole w orks cost when 1 get all done, but 
right now the basic expenses have been $690 
for the three weeks in the hotel plus all hunt¬ 
ing costs, though we cut down on this a bit 
by splitting the total cost for two hunters and 
one non-hunter ($345), coming out to about 
$575 each for the three weeks. The gun cost 
$90, including the license and 140 rounds of 
ammunition. The hunting license cost me 
$120, though I could have just as well bought 
the $57 license il ! hadn't included the right to 
shoot on public lands and the special orxv and 
eland permits. I figured that since I don’t get 
to Africa all that often I had better spend the 
extra and be sure. Larry bought the private 
land $57 license and has had no problem. 
They even have cheaper license available if 
you want to just shoot one each of the plains 
game . . . ami for only $11 you can go out 
and pop two animals. Something for every 
pocket book. 

HI have some expense in getting my tro¬ 
phies prepared and skins tanned and shipped 
3ack to the U.S. And add $100 or so for films 
. . . better make that $200 since 1 shoot first 
and ask questions later. And we’ll have to 
budget perhaps $50 each at most for tips for 
our gun bearers. The whole works is still a 
fantastic bargain. Of course the fly in the oint¬ 
ment is the air fare over here, which is brutal. 
It is almost the same as the around-the-world 
fare ... it cost me about $200 extra to 
continue from Kenya on around the world 
rather than just Hying straight back. 

I was surprised to find out how few people 
come to Africa to hunt. I don’t know what I 
imagined, but last year they sold only 480 
hunting licenses and this year they hope to 
break 500. W hen you consider that the great 
bulk of the hunting in Africa is taking place 
in Kenya you can see that few people are in¬ 
volved yet. For that matter there are only 62 
fully licensed professional hunters and only 
about 20 of those make a full time job out of 
the profession. Eight of the liunters live in 


$12.95 W2AU $12.95 * FOUR PURPOSE BALUN 

The Baiun Everyone has been waiting 
tor. Will Help a TV I Problem. • Broad - 
banded 3-32 me. ♦ Center hang-up hook 
ir inverted Vees. • Handles full legal power, 
2KW PEP • Built-in lightning arrester • 
S0239 RF connector for coax transmission 
feed line eliminates center insulator • With- 
s ands up to 600 lb. antenna pull * For use 
ivith all type antennas fed with unbalanced 
coax line. • Weighs only 6Vi oz. 1 Vi " diam. 
6" long 2 Models: 1:1 matches 50 or 75 

ohm unbalanced coax to 50 or 75 antenna 
load. 4:1 matches 50 or 75 ohm unbalanced 
coax to 200 or 300 ohm antenna load. • 
Helps eliminate TVl. 

• All New W2AU Super Vinyl 2 el 

10-15-20 quad. Complete $54.95 

* W2AU Super Fibergtas 2 el 10-15- 
20 me'er quad. Complete quad $99.95 
UNADILLA RADIATION PRODUCTS 

UNADILLA NEW YORK 



Sw l'o;i \ 
Amssoiy 
H-wik fur 
More JijLi 


.GU ARANTEED RECONDITIONED 

7^ HAM GEAR 



phen*: (415) 
Q\ 2-5757 


WRITE NOW 
FOR MONTHLY 
FLYER* 


999 HOWARD AVE-BURLINGAME, CAL. 
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TILT THAT PANEL! 

Do if with a CAB-PAC 

Complete package Include evefylfclniE 
you need to make a tilted fmnt panel 
on any cabin®! or chassis. Four sort 
plastic fee! with brass bole-lining in¬ 
serts. tut) rigid front extenders, four 
moulding screws and Instruc¬ 
tions. At your iuini dealers, or nlr mail 
pofil paid. , .. ******* only 

BUDWIG MFG. G0. t P.0* Box 978, Ramona 




Calif. 92065 


j 


HW12 22,32 OWNER 


New three band modhication 
delivers the performance of your 
transceiver on five 200 kc band segments. 



Featuring selectable upper or lower SSB* Selectable AVC' 
Coverage: 3.8-4.0; 7.0-7.2, 7*2-7.4, 14*0-14.2, 14.2-14*4 
Me* 

Front panel key jock* New front panel and plastic dial 
included* 


COMPLETE KIT PRICE ONLY 

Send for free brochure I 


$ 59 


95 


! DRC KIT 

[ 215-28 Spencer Ave. Queens Village, NX 11427 


1 Name * * . .. * * * Call 


Address 


Zip 
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH 

Electron tubes and 

Surplus communication and test equipment 

semiconductors 

AN/GRC-3, 4, 5, 6, T, 8, 10, 19, 26, 27, 46, VRC-12 

AN/PRC-8, 9, 10, 25 

Most any type or quantity 

Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes i 

Receiving, transmitting, special 

Communications: AN/TRC-1, 24, 35, 36 

purpose, magnetrons, klystrons 
We will make you an immediate 

Receivers: AN/APR-9, 13, 14, R-388A, R-2T4, R-390A, R-391, etc. 

offer in cash. 

Indicators: ID-250, 251, 381, 257A, etc. 

Aircraft: AN/ARC-27, 34, 38, 44, 52, 55, 57, 73, 84 

AN/ARN-14, 59, 67, 70 

Special sale 

AN/APS-42, 81 


AH/APN-1, AN/CPN-2A 

HP-2Q0BR audio 

Also: Tektronix, Hewlett Packard, Booten, and General Radio 

oscillator $65 

1 equipment, etc. 

Liberty Electronics. Inc. 

548 Broadway. New York. New York 10012. Phone 212-925-6000 



GIFT SHOP 


VOODOO 

MAGIC TIE CLASP 

QSL CARDS REPRODUCED 
IN PERMANENT METAL 
GREAT GIFT IDEA 
We also do business cards 

Send Card and $3.50 to 
— Box 73. Northfield, Ohio 440G7 


learn radio code 



Album contain* three 12" 
LP's 2'/ a hr. instruction 


THE EASY WAY! 

• Ho Books To Rood 

• No Visual Gimmicks 
To Distract You 

• Just Listen And Learn 

Based on modem psychological 
techniques—This course will take 
you beyond 13 w*pjn, in 
LESS THAN HALF THE TIME! 

Also dvailable on magnetic tape* 
See your deafer now I 


EPSILON C£] RECORD* 


206 East Front Street. Florence. Colorado 



GIANL.MULTI METER 

Feature!- new diode overload protection, slrartmu ,____ 

switch position 1 precision resistors used 

DC Volts; 0 0,5/2.5/10/50/250/500/MJOO/S.OOO 
AC Volt*: 0-2.5/10/50/250/500/1,000 (JOK opv) 

DC Current: O S^a/lma/SOma/ZSOfne/iA/lOA. L 
ac Current; O lA/XOA. j 4 * 4 

Ohms: 0-10K/100K/1M/IQ0M, L \ . 

SWPPED PfitPAiD WHEW CHECH ACCOMPANIES ORDER -^~ 


ORDER 
f POM 


A LCD 

LAWRENCE. 


ELECTRONIC 
PRODUCTS, imc. 

MASSACHUSETTS 


95 

30K 

Opv 


Nanyuld, so you can see that this is a very 
popular game area. 

Kenya has been self-governed for just two 
years so far and it is really going quite well 
considering the enormity of the problems they 
faced. The total population of Kenya is a little 
over 10 million of which about one half mil¬ 
lion are Asian and 50,000 European (white). 
Few' of the Africans have had much education 
and you might draw a rough parallel if you 
imagined what would happen to our country 
if suddenly it were turned over to seven or 
eight year olds to run. The Africans are just 
two or three generations from complete tribal 
savagery and old patterns of living take a 
while to change. The change has been tremen¬ 
dous already, but there is a long way to go. 

1 find just about everyone here optimistic 
about the future of Kenya. Freddy wants to 
start an animal farm similar to some very suc¬ 
cessful ones down in Rhodesia and run a sort 
of dude ranch affair with horses and camels, 
camping expeditions and plains game hunting 
for those interested right on his ranch to keep 
the animals under control. Its a new approach 
and I’ll bet it would work. If the supersonic 
planes bring down air fares Kenya will be 
crowded with tourists. 

Listen lor me on 14230. ! II be on there at 
every opportunity, whenever I am. 

. . . W2NSD/1/5Z4 
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FIELD-EFFECT 
TRANSISTOi 


WATTS 


POWER TRANSISTOR 










DICKSON 


□ 


* Vacuum 

Tube 
Equiva- 

LOW NOISE FETs 



=l IGNITION 

2N1100 


RVCPeO 

Volt* 

I0Q 


TCI 8 

simitar to 

2N3085 
2N308 7 
2N3089 


VFO’s, 

oscillators, 

amplifier 

infrared, 


N-channel 

WORTH $24 


SILICON POWER STUD RECTIFIERS 



FACTORY 

TESTED 


SEMI-KON-DUCTORS 


n 


n 


BIDIRECTIONAL TRANSISTORS, 2NI6 11 . SI 

4 2NI70 TRANSISTORS, b> GE.. npn for fren’l i f SI 
T IGNITION SWITCHING TRANSISTORS, 10-AMP ,...S1 

4 2N33 6 NPN SILICON transistors, Transistnin SI 

10 7ENERS REFERENCES stud, asst types .. $1 

25 GERMANIUM & SILICON DIODES, tin test . $1 

25 TOP HAT RECTIFIERS, .silicon, 7">0ma. no test $1 

10 1000 MC-1N251 GERMANIUM DIODES .. $1 

10 30-MC TRANSISTORS, silicon. TOIS, no test $1 

3 —2N705 MESA, 300 me. 300 mw, jtnp. TOIS....S1 

2 —800 MC, 2N709 NPN Silicon planar TOT6. SI 

10 PNP SWITCHING TRANSISTOR5. EN 101. TOS ....$1 
10 NPN SWITCHING TRANSISTORS, 2N338, 410 ..,.$1 
15 PNP TRANSISTORS, 01x722, 2N35. 107, no test $1 
IS NPN TRANSISTORS, 2N35, 170, MO. no test -.$1 
30 TRANSISTORS, rf. If, audio use-1 fa. TO,", no test $1 
10 FAMOUS CK722 TRANSISTORS, pnp no test ..,.$1 

5 2N107 TRANS'TRS, by GE, pnp, pop, audio pale $1 

2 40W NPN SILICON MESA 2N1H48. 2NM48. $1 

25 ZENERS GLASS SILICON DIODES, no test . $1 

5 SUN BATTERIES TO l >/j" sizes, lite sensitive .... $1 

2 2N718 NPN SILICON PLANARS, by Fairchild ....$1 

4 2N213 TRANSISTORS, mixer-conv. TG22 . SI 

10 MlCRODlODE STAB1STORS, epoxy silicon _ SI 

3 2N706 500MW, 300MC NPN PLANAR, TO-18 . .$1 

3 2-WATT PLANAR TRANS’TRS, 2N6P7. HiOme ...SI 

4 2N255 POWER TRANSISTOR EQUALS, TOS case $1 
2—500 MC, 2N708 NPN Silicon planar TOlli ....$1 

3 2N711 300MW, 300 MC. PNP MESA, TOl B .$1 

15 1AMP 200V epoxy rectifiers, made by Kyi van in SI 

4 2N35 TRANSISTORS, n|i?i, by Sylvania, T022 ..$1 

4 ZENER REFERENCES, IN42*1. 6-volt, silicon . $1 
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Zener Diodes 

This excellent article explains how zeners work, 
how to use them, hoiv to test them, and how to buy 
them . It s another of 73’s technical feature articles , 


One oi the many solid-state devices now 
available to the radio amateur builder is the 
zener diode. Properly used, it serves as a ref¬ 
erence voltage source capable of delivering 
considerable current, Unlike a battery, its life 
is indefinitely long, although it must be sup¬ 
plied with a continuous current for many of 
its applications. This article contains the basic 
information required to intelligently design 
and use zener diodes, and some selected 
sources of information from the rather sparse 
supply are listed in a bibliography at the end. 

For instance 

The number one application of zener diodes 
is probably dc voltage regulation for transistor 
circuits. Suppose you have just purchased a 
new 1N2974 zener lor about $5.10. The cata¬ 
log says 10 watts, 10 volts, 20%. tolerance. 
Since you lack experience with zeners, you 
breadboard the intended circuit to pick up a 
lew details on what zener regulators do. Per¬ 
haps the circuit is that of Fig. 1. Careful! The 
illustrated circuit is more suited to mv pur- 


Fig, 1. A possible hit- 
or-miss zener regula¬ 
tor circuit. Whot's 
wrong with : t? 


24V 

400 MV HUM 



poses than yours! You turn it on and this 
might be what happens: 

A voltage measurement reveals regulation at 
S.o volts rather than the indicated 10 volts. You 
notice the voltage seems to be creeping up as 
you watch the meter. A signal tracer probe on 
point A finds lots of hum; but there is some 
at 13 too. Perhaps if some current is drawn 
from B the hum will decrease. A load test 
shows little effect on the hum except that 
under very heavy load the uum increases . . . 
some other noise too! Thinking about that, 

vou smell smoke; it’s the series resistor over- 

¥ 

heating. As you reach over to turn off the 
power supply, you notice the zener voltage 
seems to have dropped to zero. This reminds 
you that the zener has been operating without 
a heat sink. It’s failed completely! Terrible. 
You can avoid the damage to wallet and peace 
of mind by using the following material. After 
reading, get out a pencil and some old en¬ 
velopes or something, and design zener cir¬ 
cuits. You’ll soon catch the idea! 

Zener facts 

Zener diodes are supplied in a large variety 
of packages. The controlling factor is how 
much heat must he dissipated. A majority of 
tlit* zeners available are supplied in a diode¬ 
like glass package for up to 250 milliwatts, a 
wire-mounted cylinder resembling a resistor 
or a silicon rectifier lor the l-watt size, a stud- 
mouuting package for the 10-watt size, and a 
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larger package resembling a power transistor 
for the 50-watt size. 

A catalog search brought out hundreds of 
zeners rated from 250 milliwatts to 50 w atts. 
Some engineering books mention zeners as 
small as 50 milliwatts (Cutler) to as large as 
100 watts (Littauer). Operating voltages 
ranged from 3 volts to 200 or so. The least 
expensive were priced at T5 cents t General 
Electric Z4XL series). $20 seemed to be the 
upper limit, with a large variety in the $4-$7 
range. Price tends to increase with higher 
power rating and closer tolerance, but some 
good zeners are available in epoxy packages 
at low prices. 

Some ordinary silicon diodes and transistors 
may be used as zeners. 1 General Electric says 
some of their epoxy cased transistors can be 
used in this way. But most zeners are sligiitlv 
special silicon diodes, designed to dissipate the 
fairly large amounts of heat produced in nor¬ 
mal zener operation. Small zeners dissipate the 
heat along their leads or into the air; 10 watt 



Fig. 2. Some typical zener diodes. They look just 
like ordinary diodes. Perhaps some of your diodes 
are zener diodes! 1 



Fig. 3. Inside the cose of a 10-watt zener. The ac¬ 
tual PN junction is in the tiny square at the center 
of the circle. 


and larger zeners are built like power transis¬ 
tors. The semiconductor material is brazed to 
a copper stud or surface which provides the 
route for dissipating excess heat into the re¬ 
quired heat sink, Fig, 2 shows some typical 
zeners. 

Only a small part of the package called a 
zener diode is actually the working element. 
This key piece is a semiconductor PN junction 
formed on a silicon wafer by a process in¬ 
volving some heat and considerable accuracy. 
Fig. 3 shows the interior of a 10 watt zener. 
In normal zener operation the P\ junction is 
biased opposite to the direction of easy con¬ 
duction, at a voltage great enough so it con¬ 
ducts anyway. Sounds rough, but works fine. 
1'he arrangement is called reverse bias, and 
the zener always appears in the schematic 
with its arrow pointing toward the positive 
supply line. Fig. 4 is a graph of current plotted 
against voltage for normal zener operation. 

A small voltage invokes very little current. 
As the voltages approaches 10 volts, the cur¬ 
rent increases quite drastically toward some 
terrific value as the zener begins to act like 
a short circuit. II there is no current-limiting 
resistance in the circuit, the zener will 
promptly perish. This very rapid current upon 
voltage dependence gives the zener its useful 
voltage regulating property. The region of the 

K9VXL*s article, “Save That TransistorP in the July 
i 3* 
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Fig. 4. How zener current depends on applied volt¬ 
age for a 10 watt zener. The rise beyond the knee 
is so sharp the zener must be supplied from a cur¬ 
rent-limiting resistor or circuit. 

curve in which Ihe current first begins to rise 
is called the zener knee, and the normal oper¬ 
ating region is called the zener plateau. The 
uselul plateau is limited at one extreme by 
the current required to keep the zener action 
alive, and at the other by temperature in¬ 
crease sufficient to destroy the zener. 

The zener regulating voltage depends on 
how thick the PN junction is. If the PN junc¬ 
tion is very narrow, the zenet will regulate at 
a low voltage; we leave these details to the 
manufacturer. But depending on the structure 
of the zener it may show an increase or a de¬ 
crease of voltage as it gets warmer! Zeners 
under about 5 volts will show a decrease in 
voltage, over about 5 volts a rise, with in¬ 
creasing temperature. A happy choice of volt¬ 
age and current will give a zero drift: 40 mA 
at 4.8 volts, to 3 mA at 6 volts. Review the 
manufacturer’s specs if real stability is re¬ 
quired. Two or more zeners in series will show 
a smaller temperature voltage drift than a 
single equivalent higher-voltage zener. 


Type 

1N4728A 
1N4733A 
IN4735A 
1N4739A 
1 N 474 7A 
1N4752A 


Nom. Volt¬ 


age Test 


Price 

Current 

5K93 

3.3g 

ft 76 mA 

} *93 

5-16 

549 mA 

1.93 

6.26 

541 mA 

1.93 

9.1 (? 

528 mA 

1.93 

206 

5 12*5 mA 

1.93 

336 

57*5 mA 


Dynamic 
Resist- 
Taler- once in 
Wefts once Ohms 

1 5 % 10 

1 5% 7 

1 5% 2 

1 5 % 5 

I 5% 22 

5 ^ 4*5 


1N957B 

2.95 

6.86 

t) 1 8. 5 mA 

1 N30f 6B 

3.70 

6.86 

537 mA 

IN2970B 

7.30 

6.86 

5370 mA 

IN 2804 B 

10.65 

6.86 

51.85 A 



4.5 

3-5 

1.2 

0,2 


Z4XL6.2 0.75 6.2@20 mA 1 20% 

Z4XL6.2B 0.84 6.2@20 mA 1 10% 


9 

9 


Fig. 5. Types, prices, and characteristics of some 
typical zeners. Note variations in dynamic resist¬ 
ance. 


Zener specifications 

All zeners are supplied with a voltage rat¬ 
ing, and a tolerance. Like resistors, Ihe stand¬ 
ard tolerances are 20%, 10%, and 5%. The 
nominal values are usually chosen in the same 
way as those for resistors, resulting in voltage 
ratings that should sound very familiar. The 
system is based on the twelfth root of ten lor 
10% zeners, so you will find for instance, 3.3, 
3.9, 4.7, 5.6, etc., voltage ratings. Fig. 5 lists 
some zeners and their properties. II you are 
trying to regulate to a critical voltage, a ger¬ 
manium or a silicon diode may be placed in 
series with the zener (small increment) or 
in series with the load (small decrement). 

The temperature drift problem can be min¬ 
imized by keeping the zener cool. This con¬ 
flicts with power handling ability but tends to 
guarantee long life despite experimental acci¬ 
dents. Like all semiconductor materials, if a 
zener PN junction gets too hot, the doping 
atoms begin to jump into new sites, T his is 
very bad for the zener! Since the junction may 
withstand temperatures as high as 200 de¬ 
grees Centigrade, zeners are not remarkably 
fragile. But they cannot withstand the kind 
of overload even small power supplies can 
produce. 

Zener wattage, as in any resistor, equals 
voltage across the zener times current through 
the zener. Cheek manufacturer's specs if much 
power is to be handled or if operating near 
maximum ratings. For breadboard and quick- 
and-dirty construction the fingertip test will 
do: too hot for a five-second fingertip touch 
equals too hot. 

i he zener s ability to stabilize and filter a 
power supply output is indicated by its dy¬ 
namic resistance. Low dynamic resistance is 
desirable. Suppose you wish to have power 
supply output stay within one-tenth volt of 
nominal in spite of 100 mA variations in cur¬ 
rent. Ry ( >hm’s law that works out to one 
ohm: this is the dynamic resistance required. 
High wattage zeners, near 6 volts, have better 
dynamic resistance than any others; high volt¬ 
age zeners have very poor dynamic resistance 
but are not required for most semiconductor 


Fig. 6. Equivalent cir¬ 
cuit for estimating 
how much a zener 
regulator will reduce 
the percentage and 
amplitude of power- 
supply hum. 
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circuits. 

The practical effects of dynamic resistance 
can be brought out by drawing equivalent 
circuits to show what’s involved. An equiva¬ 
lent circuit is something used by engineers to 
simplify circuit problems. I'he dotted box 
suggests "we imagine the actual device acts 
like what’s in there.” f rom a hum viewpoint, 
the zener improves the situation as if the en¬ 
tire circuit were a voltage divider. The upper 
resistor is the required series resistor R„ and 
the lower resistor is the zener’s dynamic re¬ 
sistance. 'his is usually listed in the catalog 
entry. If the dynamic resistance is one ohm, 
and the series resistor is fifteen ohms, the usual 
way of working out voltage-divider circuits 
tells us the hum will be reduced by a factor 
of 16. hat doesn't remove it! Typical hum 
from a capacitor filter low-voltage supply is a 
half volt to three volts. This would result in 
anticipated hum figures 30 to 200 mV; still 
plenty of hum. 

Fig. 7 shows the way to estimate how much 
the zener voltage will change under load. This 
figure is very different from the actual circuit 
so do not feel stupid if it’s not clear! Try this 
with an actual zener when you’ve finished the 
article. Measure the zener voltage at a current 
near the knee. Measure it again at near maxi¬ 
mum zener current. It will be higher. Now 
write down iliat higher voltage next to the 
‘inside battery.’ If you draw current from this 
equivalent circuit, the voltage will drop be¬ 
cause of losses across the inside resistor. This 
is just what the real zener circuit did: the 
small zener current corresponds to maximum 
load condition from the equivalent circuit. 
The voltage change divided by the current 
change gives the value of the series resistor. 
It will be the dynamic resistance again. This 
shows that knowing the dynamic resistance is 
very useful in reckoning the effects on regu¬ 
lated voltage of changes in load current. 

Zener noise 

The useful ability of zeners to control cir¬ 
cuit hum and noise is somewhat compromised 
by their natural ability to generate signals of 
their own. The zener regulating process is like 
an electrical discharge, and can produce simi¬ 
lar noise. Good zeners produce very little 
noise, but some may become quite loud in the 
zener knee region. If your new circuit seems to 
be troubled by erratic frying and hissing 
noises, and this is traced to the zener regula¬ 
tor; the two solutions are increasing zener 
current to keep it out of i he knee region, or the 
addition of a capacitor to take up the noise. 
Try 0.1 nF to start. 


Fig. 7. Equivalent cir¬ 
cuit for reckoning 
voltage drop with in¬ 
creased loading of a 
zener regulated sup¬ 
ply. 
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/T 
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Varactors are reverse-biased silicon diodes. 
Since zeners are also reverse-biased silicon 
diodes, do they have an associated capaci¬ 
tance? They certainly do; it may be as large 
at .01 pF. This capacitance is unimportant in 
normal operation, and probably has a benefi¬ 
cial effect in reducing zener impedance at 
high frequencies. Perhaps this capacitance can 
be put to other uses! Might be an easy way to 
double up to 40 from 80 meters. Another pos¬ 
sible application would be oscillator timing; 
perhaps a cheap zener would work better than 
a cheap silicon diode. All tiffs brings to mind 
Fisk’s interesting article in the March 1966 
issue of 73. 

Zener regulator design 

All zener circuit designs depend on the 
same basic facts of the zener’s voltage, toler¬ 
ance, wattage rating, dynamic impedance, and 
perhaps temperature drift. The worst case 
from the zener’s viewpoint is DC power reg¬ 
ulation, with a steady current supply from a 
voltage source capable of destroying the zener 
f the series resistor tails or is shorted. Zener 
regulators are very useful and deserve a dose 
examination. 

Only professional engineers should design 
zener circuits to operate at the limits of the 
zener’s capabilities. The amateur, by leaving 
generous margin for error, can simplify the 
design problem to a point where only the 
simplest math and less than complete infor¬ 
mation on the zener's capabilities will be suffi¬ 
cient for a reliable design. Apart from possibly 
very serious misunderstandings on the ama¬ 
teur’s part, the major troubles that might arise 
are the relatively generous tolerances on most 
inexpensive zeners, the wattage problem, and 
voltage change under load resulting from 
dynamic resistance. 

The design process commences with finding 
some working figures. Refer to Fig. 8, a design 
sketch made just before carrying out the fol¬ 
lowing procedure. Power supply voltage, zener 
voltage, and load current information are col¬ 
led* d. along with their estimated maximum 
and minimum values. A class B audio ampli- 
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Fig. 8, Designing a re¬ 
liable zener regulator. 
The question marks 
indicate values to be 
worked out. 


V P1 - 24 V 

MAX, 2T.6V 
MIN £0l4V 
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l L -«0 niA 
MAX. 400 mA 
MIN. JO mA 

V L * 6.2 V 

MUST NOT 
EXCEED 10V 
0ft FALL 
BELOW 7V 


fit l i of u few watts capability could account 
for the fairly large current variations shown in 
the diagram; this is a rather extreme case. But 
it could happen! II the load were a receiver 
small-signal circuit, an oscillator, or a trans¬ 
mitter YFO; the load would be practically 
constant. After collecting this information 
from figures, estimates, educated guesses, and 
bv breadboarding, the circuit is designed on 
average values. When a series resistor and a 
zener are chosen, their anticipated properties 
are checked against possible extreme condi¬ 
tions of voltage and amperage. 

Y ariations in load current are made up by 
opposite variations in zener current. Minimum 


zener current flows when maximum load cur- 
lent is taken from the regulator. This adds up 
to the first requirement for the zener: it must 
carry a current greater than the anticipated 
load swing, 1 lie regulation fails if the zener 
is starved into the knee region, and if the 
zener is overheated by excessive current, 
catastrophe is likely. Often a well-placed large 
capacitor in the load circuit will absorb the 
drastic swings. The zener required in Fig. 8 
must carry more than the swing of 390 inA. If 
the minimum and maximum loads were both 
greater by 1 A, the swing would remain the 
same and so the zener minimum current re¬ 
quirements would be unchanged. However, 
with increasing loads flowing past the zener, 
a point may come at which turn-on or tum-oIT 
ot the circuit results in transient overloading 
of the zener. 

A safe minimum zener current is 10? of its 
maximum rating. A fresh zener accompanied 
by manufacturer’s specs may be used at much 
lower levels, taking the specs as a reliable 
guide. For surplus zeners the 10% lower limit 
is recommended unless a test shows the par¬ 
ticular zener will stand fin (her starvation. 
Since the voltage requirements are already 
determined, the choice is made on the basis of 
wattage. Don’t he afraid to use an oversize 
zener; it’s safer and tlie larger zener will have 
a lower dynamic resistance. The absolute 
minimum wattage required equals the maxi¬ 
mum possible voltage across the zener times 
the maximum expected current through it. 


There seem to be no 5 watt zeners; for most 
regulator purposes the choice is limited to l 
or 10 watts. (>r 50 watts if you wallet can 
stand the drain. The zener in Fig. 8 should 
earn about 450 mA under minimum-load 
conditions; at 9 volts that works out to just 
under 4.5 watts. A 10-watt zener is indicated. 

Now the series resistor R s can be chosen. 
The voltage at its upper end is fixed by the 
power supply, and at its lower end by the 
zener. The series current is tHe maximum load 
current plus the minimum zener current 
finally decided on . . . in the case of Fig. 8 
this was a total of 450 mA. This same cur¬ 
rent flows if the load drops to 10 mA, since 
the zener now takes 440 mA. Knowing the 
voltage across the resistor, 24 volts minus 8.2 
volts, or 15.8 volts, it appears that a resistance 
of 35 ohms and about 7 watts is the minimum 
value. 

This leaves no margin for error. A better 
choice is an 1 flimite adjustable wire-wound 
resistor, 50 ohms, 25 watts. More than half 
' • ie resistor will be in the circuit. If only half 
or 25 ohms were used, it would still be rated 
at 12.5 watts, so that with this choice the suc¬ 
cess ol the design seems probable. 

Now we return to the zener. Any electrical 
slop in the design can be taken up by the 
resistor, and we know that a 10-watt zener is 
required. Referring to the catalog, we find a 
1N2973B, 9.1 volt 5% zener. We expect the 
circuit can withstand the possibly slightly high 
voltage. If not, we’ll change the circuit. YVe 
choose a zener at the high end of the range 
because its voltage will drop under load: a 
dynamic resistance of 2 ohms means 2 volts 
drop per amp decrease in zener current, or 
in the case of Fig. 8 the voltage will swing 
over a range of 0.23 volts. Adding to this the 
.45 volts possible error due to zener tolerance, 
and adding that to the 9.1 nominal zener rat¬ 
ing gives about 9.8 volts as the largest we 
should expect to see in the circuit. Subtracting 
the same figure from the 9.1 nominal figure 
gives a minimum of 8.4 volts in the ease of an 
extremely low valued zener. These results are 
within the previously decided requirements. 

There is still the question of changes in 
power supply voltage. What happens if line 
voltage changes drastically? This cannot be 
answered simply; some line voltages are more 
changeable than others! In Fig. 8 a 1,0% vari¬ 
ation either way was just picked out of the 
air. This is probably large. Now il the zener 
voltage is fixed at 10 volts, which it will never 
quite reach in the actual circuit, and if the 
supply voltage drops to 20.4 volts; the series 
resistor being at 35 ohms with 10.4 volts 
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across it now passes only 335 in A. Not enough, 
so we adjust the resistor to 23 ohms, and it 
now passes 450 mA. But now we must try 
the othei extreme: the power supply voltage 
rises to 27.6 volts and we suppose the zener 
to be an 8.4 volt type. Then we find 19.2 volts 
across a 23 ohm resistor. That is about 840 
niA. The zener wont overheat if it is properly 
mounted, but the resistor must dissipate 16 
watts. Since less than half of it is carrying 
current, we must go to a smaller resistance at 
the same wattage in order to get enough dis¬ 
sipating surface. The choice is a 25 ohm 25 
watt resistor, still adjustable. Or if you're a 
little apprehensive about going that close to 
the limit, a 50 ohm 50 watt resistor can be 
purchased at an 83 cent increase in price. 

That completes the design. This process 
avoids the following kinds of grief: Zener fail¬ 
ure due to overheating; zener voltage out of 
specs; circuit loads zener regulator into the 
knee region; regulator fails due to starvation 
or overheating at extreme line voltage values. 

Correcting zener voltage 

1 he combined effects of high prices and 
large tolerances are hard to beat! But a re¬ 
sourceful amateur need not lose a project just 
because his nearest zener isn’t quite near 
enough. Zener voltage can be adjusted up or 
down by correct use of small germanium or 
silicon diodes. The price is a slight increase in 
dynamic resistance and in temperature drift. 
Some knowledge of the properties of forward- 
biased diodes is required. 

A silicon or germanium junction diode, 
carrying a forward current of 10 to 100 mA. 
depending on its size, has properties very 
like those of a low-voltage zener. In fact, there 
are no zeners under about three volts, and 
diodes are used in just this way to fill the re¬ 
maining gap down to near zero. Beyond the 
early stages of conduction, a Few microamns 
or mils, the diode voltage changes very little 
with current. Its dynamic resistance is quite 
low. Diodes can be used in zener circuits as if 
they are little batteries, to achieve a slight 
increase or decrease in apparent zener voltage. 
The voltage measured across the zener itself 
is not affected. 

The voltage at which the diode regulates 
depends on its material: germanium or silicon. 
A germanium diode well into conduction will 
show a stable voltage of around 0.3 volts; a 
silicon diode regulates above 0.7 volts. A 
transistor base-emitter or base-collector iunc- 
tion could be used in place of the real diode; 
its a PN junction too and will show the same 
behavior. 

To achieve a small increase, the diode is 
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* SERIES DIODE VOLTAGE 
V~ADDS TO ZENER 
f VOLTAGE. 


Fig. 9. The effective regulating voltage can be 
adjusted by correct application of ordinary ger¬ 
manium or silicon diodes. 

plater! in series with the zener, as shown in 
Fig. 9A. The reverse-biased zener and the 
forward-biased diode point in opposite direc¬ 
tions. The drawing is arranged so that posi¬ 
tive current—a convention—flows down. Fig. 
9B shows the diode in series with the load, 
so that its voltage subtracts from the zener 
voltage. They seem to be pointed in the same 
direction, but the current flows against the 
zener and with the diode. This is certainly 

■r 

confusing anti will require some careful think¬ 
ing. Try it; make your mistakes on a bread¬ 
board where thev show clearly and are inex- 
pensively remedied! 

Amplified zeners 

Being relatively high priced and having 
rather large tolerances, zeners may seem rather 
useless to many amateurs. But a small, inex¬ 
pensive zener can be combined with a tran¬ 
sistor, making a simple two-terminal circuit 
that will stand in very well indeed for a 50- 
watt or even larger zener. This particular 
transaction shows an unusual measure of profit: 
besides greatly reduced price and substantial 
easing of power limitations, dynamic resist¬ 
ance may be improved and becomes little 
affected by using diodes in series with the 
zener to build up its voltage. The effects of 
temperature upon voltage are increased but 
this will rarely be important. The current han¬ 
dling ability is multiplied by the transistor |3, 
but the temperature drift is only that of the 
individual diodes in series. 

For instance, a Texas Instruments 2X251A 
at $2.25 plus a General Electric Z4XL >.2 at 
75adds up to $3.00 for a shiny new, some¬ 
what adjustable zener, rated about 50 watts 
depending on the beta of the transistor. 
This is comparable to the IN2S04B. priced at 


Fig. 10. Schematic of 
an amplified zener. 
It's all there! 
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Fig. 1 1, A real amplified zener, and its measured 
characteristics. This one is good for about 20 
watts. Made of junk box parts, its estimated cost 
is 50tf. 

$10.65. That’s what makes amplified zeners 
interesting! 

The complete circuit is shown in Fig. 10. 
It does seem rather bare in comparison with 
most transistor circuits, but everything that’s 
really required is there: one zener and one 
transistor. Tliis two-terminal circuit closely re- 
sen ihies the emitter follower regulator, and if 
a resistor were added from the zener diode/ 
transistor base connection up to a higher volt¬ 
age to ensure liberal zener current, it would 
be an emitter follower regulator. But the re¬ 
sistor can be omitted if the amplified zener’s 
knee region is avoided, and then the current 
divides between the transistor and the zener 
according to the beta of the transistor. 

An amplified zener is shown in Fig. 11. This 
one costs an estimated 50tf and gives very good 
test results. Its knee region seems to end at 
about 4.2 mA and the actual zener diode is 
not overheating at 1.6 amps regulator current. 
A current increase to about 1.6 amps boosts 
the voltage from 5.6 to 6.8 volts, for an aver¬ 
age dynamic resistance of 0.67 ohms. Using 
the voltage-divider method and hum input- 
output measurements, its dynamic resistance 
at 1.6 amps is 0.59 ohms. The very best zeners 
are little better than that. There is one hid¬ 
den pitfall: the transistor’s leakage current 
increases with temperature. This extends the 
knee region to iiigher current values. 

This is how the current division works out. 
There are only two terminals; the current must 
go in one and out the other. It takes two 
routes in between. Suppose the base-collector 
zener is carrying m milliamperes. The tran¬ 
sistor base-emitter junction supplies this cur¬ 
rent, and as a result an additional current, 3 


times larger, flows from emitter to collector of 
the transistor. The total current t is the sum 
of these two, so that we write 

I — m -j- 3m = m (1 + [3) 

The one plus beta in the parentheses is not 
particularly different if we leave out l he one, 
provided the beta is greater than ten or twenty. 
It usually is in a usable transistor; the differ¬ 
ence between ten and eleven is 3.0%, small by 
electronic standards. For most purposes it’s 
simpler yet true enough to say all of I goes 
through the transistor, the circuit regulates at 
the zener voltage plus the transistor BE volt¬ 
age, and the zener heating current is I divided 
by 3* The error is trivial. 

For example, the Z4XL6.2 is rated at one 
watt, the 2N251A at 90 watts, and suppose 
a 3 measurement under approximate operating 
conditions gives a result of 50, well within 
specs. Remember that 3 is quite evanescent, 
depending upon collector current in addition 
to great variations between transistors of the 
same type! The maximum allowable zener cur¬ 
rent is 160 mA, since .160 amps times 6.2 
volts equals the rated one watt. Then 50 times 
160 mA gives a maximum of 8,4 amps current. 
The amplified zener regulates at 6.4 volts, 
since the live germanium transistor will show 
about 0.2 volts from base up to the emitter 
which is added to the zener voltage. If you 
really want to dissipate 50 waits, the transistor 
should have higher 3 or a 10-watt zener should 
be used; stay away from calculated limits! 

The dynamic resistance of the amplified 
zener will be the inside real zener’s dynamic 
resistance divided by the transistor 3- This 
works out to one-fiftieth of 9 ohms: 0.18 ohms. 
This value is so low that the power transistor’s 
characteristics may enter into the final result; 
the final value will still be well under an ohm. 
This result is not appreciably spoiled by add¬ 
ing series diodes to pad up the zener’s appar¬ 
ent voltage. 

As the current through the amplified zener 
is reduced toward zero, the real zener and the 
power transistor both weaken. The combined 
effects are rather uncertain, so that bread- 


Fig. 12. A pair of ze¬ 
ners in series to pro¬ 
vide both positive and 
negative voltages with 
respect to circuit 
ground, using a single 
power supply. 
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boarding with the actual components is a good, 
safe practice. Find the knee by measurement; 
remember that a capacitor across the zener 
will reduce its noise generating capabilities! 

A 6 uF electrolytic capacitor eliminated a 
rushing noise near the knee region in the am¬ 
plified zener shown in Fig. 11. 

Other zener applications 

Zeners do not go very well in parallel. One 
will tend to hog the current. There is no need 
for parallel zeners anyway; an amplified zener 
will do a better job. But zeners can be con¬ 
nected in series to provide two or more regu¬ 
lated voltages. And in this case the ground 
can be between the zeners, rather than at one 
end of the power supply. If you ground both 
points, it won’t work! 

The design of switching circuits is consider¬ 
ably simplified if the usual collector voltage 
supply is supplemented by a lesser voltage of 
opposite polarity. The second supply is used 
to drain off unwanted leakage currents, turn 
diodes and transistors hard off, and for other 
applications. This relatively slight increase in 
the designer s armament eases many tough 
circuit problems. By using a pair of zeners in 
series, the desirable pair of voltages can often 
be obtained without going to the time and 
expense of a separate second power supply 
and all its problems of cost, space, weight and 
regulation. Fig. 12 shows how simple this 
arrangement is. 

Without a load circuit, the same current 
flows through both zeners. If some current is 
side-tracked around either zener, the voltage 
across it remains constant. The regulation isn’t 
disturbed at all if some current is taken out 
around both zeners, and this is the normal 
application. The usual considerations about 
starving and overfeeding zeners are applicable 
here, and the beginning designer should re¬ 
member that the two supply circuits don’t 
necessarily require the same currents at the 
same time. 

The zener diode shows little promise as a 
limiter and no schematic for this application 
is included. Ordinary diodes are distinctly 
superior. Zeners require too high voltage: 3 
volts or more. In normal circuits ihals in the 
high-power range. The clipping should be 
carried out well before the signal gets this 
large. Also, the zener will clip at normal sili¬ 
con diode levels as soon as its PN T junction is 
forward biased. Additional diodes would be 
required to prevent this, unless unsyrnmetiical 
clipping were intended. Zener cli; : < 

appear impractical. 

The only remaining field in which vacuum 
tubes retain some superiority to solid-state 


Fig. 13. Zener diode 
biasing for an RF 
power vacuum tube. 

Bypass capacitor rec¬ 
ommended, appropri¬ 
ate for operating fre¬ 
quency. 

amplifiers is large-signal rf power amplifica¬ 
tion. The zener diode can fill a very useful 
spot here. It can replace the cathode bias re¬ 
sistor, offering a bias voltage quite independ¬ 
ent of tube current. Fig. 13 shows a zener in 
this application. 

Because the zener acts like a battery, most 
of the high voltage is taken up by the vacuum 
tube. The zener merely guarantees the bias. 
It never runs down or emits corrosive chem¬ 
icals, and has a lower internal resistance than 
the batteries used for this application in the 
old gear described just after W \V2. If the tube 
is to be biased to cutoff, the zener can be 
supplied with enough current to keep out of 
its knee region by means of a resistor up to 
the high voltage or over to the adjacent tran¬ 
sistor circuit which should be providing the rf 
to the power amplifier. The zener should be 
bypassed for rf. 

Zener meter 

A zener diode can be wedded to a meter 
circuit with very useful results. To understand 
the utility of this match look at the usual 
linear meter scale. Suppose it reads to 20 volts. 
A one-volt reading will be way down at one 
end, and a lower range is required to make it 
readable. A small change huge percentage in¬ 
crease at the low end equals in scale space a 
small change tiny percentage increase at the 
high end. That’s not a very equitable distribu- 



Fig. 14. How an improved meter might be cali¬ 
brated to show small and large voltages with com¬ 
parable accuracy. Reverse voltage does not bong 
the needle backward. 


TUBE 



OCTOBER 1966 


115 


























Fig, 1 5, A circuit that 
will produce the char¬ 
acteristics shown. 



o 


tion! For example, it would be convenient to 
check transistor emitter-base and emitter- 
collector voltages without changing ranges. 

the required benefit is achieved if the cir¬ 
cuit can be made to show variable meter sensi¬ 
tivity. Fig. ! 4 shows a realizable result, de¬ 
tailed below. T lie first half of the meter scale 
is taken up with the zero-to-five volts range. 
The five-to-twenty volts range occupies the 
second half of the scale, without switching. 
The poor sensitivity to voltage applied in the 
wrong direction is a valuable by-product of 
scale tailoring with a zener diode. 

At first glance this circuit appears to have 
been designed by a network expert. A closer 
look reveals that the values of the resistors 
may be deduced, one at a time, by th inking 
out the inside requirements of the circuit. R1 
and ltd will fall first. If the meter is to read 
5 volts at half scale with 5 volts applied, El 
plus R2 must come to 200kD since this will 
pass the required 25 microamps. The Lafay¬ 
ette meter’s resistance of IkO is insignificant 
in comparison to this value. Supposing at 5 
volts the zener hasn’t quite broken down, it 
must have just 3 volts across it, The voltage 
across R1 must be 2 volts, and at 25 micro¬ 
amps the resistance must be 80kQ. That leaves 
120kQ for R2 since the pair must add up to 
200kQ. We already know the zener; the prob¬ 
lem is two-thirds solved. 

Now we proceed confidently to the deter¬ 
mination of R3. At 20 volts applied the meter 
reads full scale, therefore is earning 50 miero- 


Fig, I 6. A zener diode 
combined with o tran¬ 
sistor to make □ con¬ 
stant current regulat¬ 
ing circuit. 
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amps. This current ihrough i d must bring the 
junction between Rl, R2 and the zener to 6 
volts. Now there must be 14 volts across Rl 
and that yields ITS microamps 11 trough it. The 
meter gets 50; 125 microamps pass through 
the zener and its series resistor. We have it! 
From the junction through the zener we lost 
three volts, by design; the remaining three 
volts at 125 microamps fixes R3 at 24kQ. 

A breadboard check shows that the circuit 
behaves about as shown in the graph. This 
graph preceded the design, and the actual 
circuit is influenced bv the characteristics of 

f 

the zener in its knee region. Because the zener 

comes into conduction gradually as anplied 

voltage is increased, rather than abruptly, (Tie 

actual scale change from steep to flatter occurs 

along a rounded curve. A new calibration scale 

must be constructed empirically. That is, each 

¥ 

point must be located by applving the indi¬ 
cated voltage and marking or listing the re¬ 
sulting meter deflection. Tins good idea needs 
further development; it requires enough cur¬ 
rent to disturb many transistor circuits. 

The constant-current generator circuit close¬ 
ly resembles the amplified zener. Only a re¬ 
sistor has been added. But the constant current 
generator guarantees a certain fixed current, 
rather than the amnlified zener’s reliable volt¬ 
age. Its operation depends on the resistor; the 
zener provides a reference voltage and the 
transistor, acting as an emitter follower, holds 
that voltage across the resistor. The resulting 
current determined bv Ohm’s law, is hide- 
pendent of voltages applied to the outside 
circuit terminals if the transistor is biased into 
its operating range. 

A working circuit is shown in Fig. 16. Re¬ 
member that the power dissipated by the 
transistor is determined by its collector current 
and voltage, not by the values at the rest of 
the circuit. As in the amplified zener, if the 
transistor [i is lame enough the zener current 
may be ignored. The computation proceeds in 
this wav: the 6 volt zener fixes the voltage 
across the resistor at 5.8 volts, because 0,2 
volts is lost across the base-emitter junction 
of the germanium transistor. If a silicon tran¬ 
sistor were used, the resistor would see 5.3 
volts. Since a current of 100 mA is to be guar¬ 
anteed. the resistor must therefore be 58 ohms. 
A fixed current of 10 mA would require a 580 
ohm resistor since the voltage across it is held 
constant. But that might not work so well since 
the zener could be starved for current; perhaps 
the zener could be biased elsewhere and its 
voltage carried over to the transistor base. 

I his is an excellent circuit lor eliminating 
hum. The hum current cannot pass the con- 
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Fig, 17, A very close relative of the omplified ze- 
ner. Acts like a variable zener. 


stunt current circuit: no hum! But before this 
circuit can be put to work in a usable power 
supply, it must be provided with an appro- 
mate load. The fixed current will generate a 
'urge voltage across a large resistor, a smaller 
voltage across a smaller resistor, and a zero 
voltage without blowing up anything across a 
short. This fail-safe feature can be retained 
while correcting the terrible regulation prob¬ 
lem by adding a zener regulator. The constant 
current is just right tor biasing zeners; it is 
inserted in place ol the usual series resistor, 
and a really good supply results. You should 
know how to do that by now! 

I malic, the last circuit is a realizable sub¬ 
stitute for a continuously variable zener. It 
looks very much like a Darlington pair used 
as an emitter follower. A current of 10 mA or 
so from a zener regulator puts a fixed voltage 
at one end ol a pot, decreasing to zero at the 
ground end. This voltage is stable i ! very little 
current is drawn. But the current required by 
the Darlington pair to regulate at a certain 
voltage will be the through or zener-like cur¬ 
rent divided by the \j of the first transistor, the 
result divided again by tl ic p of the second 
transistor. A milliamp will determine one to 
ten amps! The illustrated circuit will regulate 
from about one to 15 volts. The capacitor is 
required to take out hum coming around 
through the zener reference voltage source. A 
supply using the two circuits above shows 
regulation as good as simple feedback-regu¬ 
lated supplies, combined bum and noise of 
about 0.6 millivolts, and adjustability over a 
wide range. 

Surplus zeners 

Zener diodes are available at prices well 
under par from several sources. The routes by 
which these zeners enter the surplus and ham 
markets are not at all apparent, but it seems 
that in many cases these zeners are rejects 
having no place in any electronics gear, ama¬ 
teur or otherwise. It also appears that some 
suppliers— note plural!— do not test their zeners 


as well ant! carefully as advertising statements 
seem to indicate. 

Assorted zeners from one supplier were 
tested for zener voltage arid dynamic resist¬ 
ance. Most tended to regulate in the general 
2(1% region, hut a few were drastically off. 
Many of these zeners, 10 watt stud mounting 
types priced under a dollar each, had fairly 
high dynamic resistance. Perhaps that is why 
they were available! A second collection, about 
30 assorted zeners adding up to the attractive 
price of $10 plus shipping, appeared consid¬ 
erably less economical after careful checking 
and tests. Some were mounted backwards in 
their cases, many showed poor regulation, a 
few were phenomenally noisy, others did not 
zener at ail, and one had a broken lead. The 
more expensive varieties did not seem to aver¬ 
age any better than the cheapest ones. There 
is a moral here. If you are going to use surplus 
zeners, check regulating voltage, dynamic re¬ 
sistance, and noise characteristics of each zener 
before you put it in that nice new circuit. 
Don't take it on faith; the chances that it is 
not as indicated may be as bad as one in two. 

This experience suggests that the most effec 
tive way to buy is to purchase new slock ze¬ 
ners. or else test before buying. It may help to 
initiate a general practice of testing zeners 
promptly upon receipt, and returning bad ones 
to the supplier. Be certain the test is correct! 
Or perhaps you have found a good source of 
tested surplus zeners; if so, make the most of 
it and tell your friends. A zener is a zener, and 
it’s the device, not the label, that is required 
in the circuit. 

Testing surplus zeners 

A batch of surplus zeners can he tested 
most effectively if the operation is performed 
in several steps. The first pass eliminates the 
obvious duds, the second sorts out the remain¬ 
ing zeners into broad voltage ranges. A third, 
perhaps, determines il a particular zener can 
be used in a specific application. 

Several instruments are required for com¬ 
plete testing. Also a few resistors and clip 
leads, a place to work, some scratch paper, 
and marking paint. A high-sensitivity multi¬ 
meter or a dc YTVM serves for voltage meas¬ 
urement. Another multimeter or a miltiam- 
meter provides for current measurement. An 
optional ac YTVM is useful for checking dy¬ 
namic resistance by the hum voltage divider 
method. A signal tracer will serve very well 
for detecting the slight hiss a few zeners show 
in the knee region, or the raucous racket at 
higher current levels indicating the zener 
should be discarded. Finally, a magnifying 
glass assists in detecting mechanical faults on 
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the surface of the package. 

The surplus market is low man on the totem 
pole. It’s quite safe to expect a specific zener 
has something wrong with it. which brought 
it to the supplier and then you 2 . The testing 
operation is a sort oi detective game played 
to find out if the fault will or will not inter¬ 
fere with its use in a piece of ham gear. This 
game can be played most productively if the 
goals are known. First, does it show semi¬ 
conductor properties at all? Second, what do 
they seem to be? Finally, does a closer inspec¬ 
tion show they are really there, and that ob¬ 
vious faults are absent? 

Modern technology and the manufacturers 
have conspired to make this game more diffi¬ 
cult than it might be. A given zener may be a 
double-anode device, usable in either direction. 
Or it may be a zener and a diode, practically 
the same thing but rather different in intent. 
And there is a chance it is an amplified zener: 
a zener and a transistor in one package. The 
amplified zeners seen so far have been high- 
power devices, but this may change any time. 

A first inspection senes to eliminate broken 
zeners, ones with bad leads, cracked eases, and 
other faults. An obviously abused condition is 
certainly grounds for rejection. At this time the 
wattage can be estimated by comparison with 
known zeners and catalog descriptions. A few 
zeners are shown in Fig. 2. Low-wattage accu¬ 
rate zeners may be placed in large cases for 
better temperature control; high-wattage ze¬ 
ners are indicated by the provision of some 
means for mounting to a heat sink. 

I ben the power supply is set up with its 
negative output terminal to ground. A resistor 
is placed in series with its positive terminal, 
chosen to limit the current to near 10 milli- 
amperes. A 40 volt supply would require about 
4000 ohins, anything over a half watt would 
do. The zener goes between the output end 
ol the resistor and ground. Regardless of its 
condition it cannot receive more than 10 mA; 
this is a safe arrangement. 

The first test is to measure the lowest volt¬ 
age across the zener at this current, trying 
both directions. I f there is a polarity mark or 
band, the least voltage should be seen when 
the band or “cathode’’ end is toward negative 
ground. If the voltage is under about 0.6 volts, 
the device is not a zener and further testing 
is not required. If it is in this range, and if 
doubling the current by halving the series 
resistance from the supply produces only a 
small increase in voltage, the device is show- 

®Of course, many zeners reach the surplus market ns manu¬ 
facturers’ over-run, production ends, etc. These zeners, 
which are available from many suppliers, are generally 
good, new diodes. Ed. 


ing proper characteristics for a forward-biased 
silicon PN junction. If this cannot be achieved, 
It may be a faulty device, or it may be one 
of the more complex varieties, mentioned but 
otherwise carefully avoided in this article. 

A breakdown test is now appropriate. The 
cathode end is turned toward the positive sup¬ 
ply, and a measurement of voltage gives the 
approximate zener regulating voltage. If the 
resulting voltage is the power supply voltage, 
then no current is flowing and the device may 
be a rectifier whose inverse voltage, or a zener 
whose breakdown! voltage, exceeds that avail¬ 
able. A current doubling should, again, have 
very little effect on the stabilized voltage. This 
test indicates that the device shows zener 
characteristics. 

Knowing the approximate zener voltage and 
wattage, the supply circuit can now' be revised 
to bias the zener to anticipated normal oper¬ 
ating conditions. At: this time the dynamic 
resistance can be estimated by tke hum reduc¬ 
tion method or by the voltage change over 
current change method. Typical values for test 
current and dynamic resistance are available 
from most catalogs. 

If the extra lead is not objectionable, the 
signal tracer can be left attached to the zener 
during these tests. With practice, good zeners 
can be sorted from bad ones almost by ear 
alone, on the basis of bum and noise. But if 
this has not been done, a final check for noise 
should be carried out. Raucous, splattering 
noise indicates immediate disposal of the 
zener. A fine-textured hiss at low current levels 
is permissible, unless it shows a tendency to 
increase w ith time or current. Larger zeners 
should be firmly rapped with an insulating rod 
to check for loose internal connections, 

Zeners that have passed all tests might be 
marked with fast-drying modeling paint, in 
resistor color code, as to their values. The paint 
will also serve to indicate iuat they have 
passed a fairly comprehensive test. 

. . . W2DXH 
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15 EPOXY RECTIFIERS WITH EVERY $5 PURCHASE 


Silicon Power 
Rectifiers 


PRV 

3A 

20 A 

50 

.05 

.20 

100 

.10 

.40 

200 

.20 

.60 

400 

,25 

.80 

600 

.35 

1.20 

800 

.45 

1.50 

1000 

.65 



5A 

Insul 

Base 

PRV 


50 

.10 

100 

.20 

200 

,40 

400 

*60 

60O 

1.00 

800 

1.25 


TRANSISTORS 

PNP silicon epitaxial low leakage 
transistor in TO-18 package. Similar 
to 2N2185 30 volts at 150 idw. 

3/91.00 

Similar to 2N329A general purpose 
PNP epitaxial transistor in TO-5 pack. 
Low leakage 30 volt unit with a 400 
mw dissipation rating and B 30-80. 
Comp, with a $9 value. 4/91.00 

Similar to 2N3O60, a 60 volt silicon 
PNP in TO-46 pack has a B of 30 
with 4 W dissipation. Used in DC 
amplifiers, high voltage work and 
audio systems. 4 $1.00 

Similar to 2N1640 bidirectional trans¬ 
istor, a TO-S silicon unit, in which 
the emitter and collector are inter¬ 
changeable. 40# each 

Similar to 2N339-2N341, etc. High 
voltage medium power units. NPN 
silicon. 7/$l,0O 

Similar to 2N547A, B and C. etc. TG-5 
NPN Si unit with its own heat sink 
mounting. Picture A. 5 $1.00 

Similar to 2N728. A high frequency 
NPN TO-18 unit extending to the UHF 
range, 5/91.00 

Similar to 2N545, a 5 watt NPN TO-5 
high voltage unit used for fast switch¬ 
ing. 5/$1.00 

Similar to 2N72I PNP TO-13 silicon 
unit 500 mw dissipation to 80 me 
frequency. 4/1.00 

Similar to 2N1648 NPN high voltage 
20 watt silicon unit used in power 
output stages and power transistor 
drivers. 2/91*00 

Similar to 2N2875 PNP silicon 20 
watt power transistor with cut off 
frequency to 30 me. Picture C. 

2 / 91.00 

Similar to 2N2885 NPN and TMT8035 
PNP mrcrotransistors. 75 mw power 
at high frequencies. Both units $1.00 
Similar to 2N247 PNP germanium. 
Good for rf work. 10/$1.00 


SOLID 

STATE 

SALES 


100 PV. 

NO S 

TOP HAT & 

EPOXIES 

PRV 

750MA 

50 

,05 

100 

.07 

200 

.09 

400 

.12 

600 

.20 ; 

800 

.25 

1000 

.50 

1200 

.65 

1400 

.85 

1600 

1.00 

1800 

1*15 

2000 

1.35 



PRV 

SCR's 

7A 

50 

,35 

100 

*60 

200 

.90 

300 

1.35 

400 

1.75 

1 500 

2.25 


SCR'S 

TO-5 TO-18 

PRV 

1 AMP 350 

15 

MA 

.25 .15 

30 

.30 

60 

.70 .50 

100 

*90 .70 

200 

1.10 .90 

300 

1.25 1-00 



Similar to 2N255 20 watt PNP ger¬ 
manium power transistor in TQ-3 
case. 4 $1.00 

Similar to 2N327A PNP silicon TO-5 
unit used in audio. 6/91.00 

Similar to 2N519 silicon PNP unit 
used in rf circuits. 1O/$1*00 

Similar to 2N389, 424, etc. 85 watt 
high voltage NPN silicon unit in 
TO-53 case. 75# each 

Similar to 2N1209, 2NI212, etc., with 
similar electrical characteristics in 
11/16" stud package. 75# each 
PET'S N channel type similar to 
C610 used as amp. switch, chopper- 
very high input Z. $1.25 each 


DIODES 



10 watt zeners. 2-70 volts, state 
voltages desired. 50# each 

1N429 6 volt double anode regulator. 
2 watts. 5/91.00 

SV176 7 volt reference. 5/91.00 

Silicon bilateral switch (picture B)* 
Replaces two SCR's by firing in 
either direction when breakdown 
voltage exceeded. Used in light 
dimmers, etc* 2/91.00 

Silicon voltage references (Picture D). 
There are a series of precision regu¬ 
lators designed to operate under ex¬ 
treme conditions up, similar to 
SV140, SV3207, etc. 50# 

1N252 a high frequency silicon diode 
used to 1000 me. May be used as 
discriminator or detectors. PIV of 20 
volts. 10/91*00 

S284 similar to 1N252 but with PIV 
of 30 volts* 10/91-00 

Glass diodes. Color coded. Si 20/91.00 

Ge 30/91.00 

1N34 in plastic case. General purpose 
germanium diodes. 20 $1.00 

Microdtodes similar to MD27, etc., up 
to 200 PIV at 30 These are switch¬ 
ing diodes with a short recovery time 
(.3 jtsec), 6/91.00 


Send for free catalog to be available soon. 

TERMS: FOB Cambridge, Mass Send cheek or money order, included 
postage, average wt, per package l / 2 lb. Allow for COD. Minimum 
order 92.00. 

P.O. BOX 74, SOMERVILLE, MASS. 02143 
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tional components. But these schematics look 
very odd to a person used to conventional 
tube or transistor circuits. They seem to con¬ 
tain an awful lot of transistors. There’s a good 
reason for this. Transistors are the cheapest 
1C components to make—and they take up less 
area than other components. Low-value resis¬ 
tors (it’s difficult to make resistors over 50 kQ 
with monolithic IC’s) are next smallest. Ca¬ 
pacitors take up the most area so they are 
most expensive components to make. Since IC 
chips are small, capacitors over 500 pF are 
rare. So far, no one has developed a practical 
way to make IC inductors, so coils have 
to be outside the IC package. 

These facts have meant that IC designers 
use as main transistors as possible and few 
resistors and capacitors. This is quite different 
from conventional practice, but isn’t necessar¬ 
ily a disadvantage—once you become familiar 
with 1C practice. 

Devices using integrated circuits are usually 
simplest when they use two power supplies, 
one with a positive ground and one with a 
negative ground. Tliis helps avoid the com¬ 
plicated bias networks and. large decoupling 
capacitors that would otherwise be necessary 
with so many interdependent transistors. 

Linear or digital? 

In terms of use rather than construction, 
there are two types of integrated circuits. 
Digital IC's are the multivibrators, gates, 
counters, dividers, and so forth used in com¬ 
puters. Most engineering attention up to now 
las been focused on these digital IC’s since 
they can simplify the construction of com¬ 
puters tremendously. Digital ICs have many 
possible ham uses: keyers (such as the Kindly 
Keyer in the July 73 and the Micro-Ultimatic 
in the June 73, Both o:l these keyers use very 
inexpensive Fairchild epoxy-case IC’s: $1.50 
and 80? for example.), dividers (as for getting 
1 kHz markers from a 100 kHz crystal stand¬ 
ard), counters (frequency meters that count 
the number of cycles per second), control cir¬ 
cuits, mixers and detectors. Expect 73 articles 


PROD/AM GET 
AND OSC 



SPKR 

d 


ACC 

Fig. 2. Possible integrated circuit receiver of the 
future. The local injection could be a frequency 
synthesizer or conventional oscillator. 

on these topics in not too long. 

Linear IC’s are the other type of integrated 
circuits. They are amplifiers. A simple six 
meter converter using linear IC’s was de¬ 
scribed by r W3HIX in the October 1965 73. 
Until recently, linear IC’s have been very ex¬ 
pensive. However, the prices are dropping 
rapidly so we can expect to see more and 
more of them in hi-fi sets, radios and TV’s. In 
fact, one RCA TV set already uses a single 
linear IC for its sound if amplifier and GE has 
just announced a linear IC for less than $1.00 
in quantity. 

Linear IC’s are used in applications familiar 
to every ham, unlike digital ones, so linear 
IC’s seem more interesting to most of us. they 
can be used for amplifiers, oscillators, mixers 
and much more. 

IC’s are of many types. Some are simply 
conventional amplifiers in small packages, but 
the most interesting and promising ones are 
quite different. The basic configuration for 
many IC’s is the differentia! pair shown in 
Fig. 1. This circuit was chosen because it’s 
very versatile, uses few high-value resistors or 
capacitors, and has excellent temperature sta¬ 
bility since the transistors are matched. Dif¬ 
ferential amplifiers can be used as oscillators, 
amplifiers from dc to VHF, linears, frequency 
multipliers, mixers, product detectors, signal 
generators a n d so forth. They can be used in 
either push-pull or single-ended, and can 
easily' be adapted for squelch or gain controls. 

The constant current source shown in Fig. 
1 is usually included in the 1C. It consists of a 
transistor regulator and a few diodes. Emitter 
followers, cascade amplifiers and other refine¬ 
ments are often included in the IC to increase 
gain or input impedance or for other reasons. 
Lots of terminals (10 to 14) are connected to 
vital points in the circuit so that the- IC can be 
used in many ways: ac or dc input or output 
coupling and ACC or squelch terminals, for 
instance. IC’s come in small (II" x J£") flat 
packages and in cases similar to transistors. 

IC’s are made in widely different configura¬ 
tions, gains and frequency responses. They 
are made for many uses. Most are consider- 
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ably more complex than the one shown in 
Fig. 1. A typical linear amplifier is the RCA 
CA3005. With external tuned circuits, it can 
give 20 dB of gain at 100 MHz with -1-6 volts 
on the collector end and —6 volts on the emit¬ 
ter end. 

I tow Will K,'s affect ham radio? 

Ham operators will benefit from the IC’s 
that turn up in their commercial equipment 
in a number of wavs: increased reliabilitv, 

w J 5 

more features, better performance, smaller 
size. less weight, lower power consumption— 
and lower prices. It probably won’t be long 
before we see ICs in ham equipment made 
by progressive manufacturers. A single IC can 
replace the tubes, transformers, resistors and 
capacitors associated with them in a conven¬ 
tional if amplifier: Selectivity in modern 
equipment is generally provided by crystal or 
mechanical filters, but the spurious responses 
that sometimes pop up in odd places with 
narrow-band filters could be a problem. 
Nevertheless, they can be taken care of. In 
fact, the tremendous cheap gain available 
with IC’s means that resistor-capacitor shaping 
and feedback networks can provide consider¬ 
able selectivity, even at 455 kHz or higher. 

1C detectors and audio amplifiers also 
should become popular in not too long. It’ll 
probably be a bit longer before IC’s are used 
in rf stages. They can’t reduce the size of front 
ends too much, but they do have some fea¬ 
tures to oiler, ho low noise, high gain and 
high input impedance of IC’s means that de¬ 
signers can build fairly high selectivity into 
the tuned circuits before the first rf amplifier. 
IC’s can also give exceptional AGC without 
complicated external circuitry. 

The ham builder will find that integrated 
circuits hardly end bis fun. Most IC’s now 
available are building blocks, not complete 
units. They can be put together in many ways. 
Soon IC’s will be very cheap. They’re already 
easy to wire up. I n not too long we ll be able 
to use more complex (and desirable) circuitry 
than we’ve tried in the past, yet still have 
inexpensive and easy-to-build equipment. We 
have plenty of building to do before we all 
become operators (or TV watchers) instead of 
experimenters and builders. 

The future of integrated circuits is very 
bright. They have plenty to offer all of us. 
Learn a little about them now so you won’t 
be lost as they become more popular. Don’t 
stand in Hie corner with your back to every¬ 
one crying “Tubes forever!” (or even “tran¬ 
sistors forever!") until you’ve been passed by. 

, . . WA1CCH 


Interested in VHF? 

Then why not send for a free sample of the 
VHF'er Magazine. It's devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF’ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 

Parks Laboratories, 419 SW First, Beaverton, Oregon 


EVANSVILLE AMATEUR RADIO SUPPLY 


October Demo 


Specials 


Drake TR-4 

$460 

Mark I tin 

$390 

Drake R4-A 

325 

Mosley TA33 

93 

Drake T4-X 

325 

Hy*Gain TH3MK2 

85 

Swan 350 

340 

Ham M Rotor 

85 

SBE 34 

315 

TR 44 

54 

Galaxy V 

340 

SB2-LA Lin 

195 


Contact Bill Obo or Dave Clark at 
Evansville Amateur Radio Supply 

L306 IE* Division St., Evansville, Indiana 422-4551 


RTTY GEAR FOR SALE 

Model 19 and 28 parts and service. Price 
list issued monthly. For information write: 

MAZER ENTERPRISES 

17740 Bay Circle 
Fountain Valley, Cal. 

Telephone 2T3-653-8930 


LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr- delivery 


Thousands of frequenc es in stock, 
Types include HC6/U, HC18/U, 
FT-241, FT-243, FT-171, etc* 

SEND lOtf for catalog with oscillator 

240GB Crystal Dr., Ft Myers, Fla. 33901 
circuits. Refunded on first order* 



FOR THE AMATEUR 

TWOER LINEAR AMPLIFIER 


25 WATTS MODULATED OUTPUT 

Thin chassis-enclosure fits under Twoer. Just plug 
it in. Cakes one watt modulated rf output from 
Twoer, drives super VHF Compactron to up to 75 
watts input. At least 25 watts modulated output 
guaranteed. 66% efficiency on voice modulation. 
Modulation reports: “Excellent," "Recognized Twoer 
modulation immediately.” LIN-AMP 1, wired and 
tested by K1CLL, $49.50. Use any power supply you 
have, 12 vac, up to 500 vdc. or order power supply 
LIN-AMP PS1. $34.50. 

ABSORPTION UHF WAVEMETERS 

Hand calibrated from crystal oscillators by K1CLL* 
Now you can find the 432 and 1296 me bands 
Know the frequency of your doublers, triplers and 
oscillators* Don't guess! 


VHF-1 40 to 135 me 
VHF-2 135 to 355 me 
UHF 1 350 to 675 me 
UHF-2 600 to 1100 me 
UHF-3 950 to 1400 me 


$9.75 each 
All Five for $45 


Koisington Research Company 


Far Over Farm, Phone 603-924-3030 
Peterborough, N. H. 03458 
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JACKSON MODEL 652 Audio oscillator 

20 to 20000 CPS Good condition $37.50 
APW II Cavity—2800 to 3100 MC 


less tube .... $ 5,95 

With 2C40 tube.. 8.95 

Complete APW transceiver less all 

tubes .. 8.95 

4X150A Socket. 2.95 

4X150A Tube. 5.50 

4-400 Chimney SK 406 .. 2.95 

255A Polar relay... 2.95 

255A Polar relay socket .. 1.25 

GH 1203-2 Transformer. 3 for 2.85 


ARROW SALES-CHIC AGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 




| SURPLUS WANTED ■■ 

We'll pay you the absolutely Highest Prices for almost 
any piece of equipment in any condition. We'll trade 
also. We'll pay in 24 hours too, just send lilt* or tele¬ 
phone collect for quick quote, Particularly interested in 
all AN/GRC, PRC, ARC* ARM, UPM* US M, APR* APN, 
URM, RT-66-70, T-195, R-392, etc. 

MILITARY ELECTRONICS CORP./DI V. SPACE 

ELECTRONICS 

4178 Park Ave., Bronx, N.Y. 10457 (212) CY 9-0300 

H SURPLUS WANTED H 




ALL BAND 


3335 


ANTENNA! 




Reduces In turf ere ncu an 
Noise (in AH Makes Short 
Wavs Rflcdtttrv Makes World 
Wide Reception Stronger. 
Clearer on AH Bands! 


For ALL Amateur Transmit¬ 
ters. Guaranteed for 1000 
Watts AM 2000 S5B PI- 
Net or Link Direct Feed, 
Light, Neat* Weatherproof. 


Completo aa ttliown total length 102 ft. with 96 ft. of 72 ohm 
balanced twin line. Hi-impact molded resonant trap*. (Wt, 3 
ori, l" x 5" long}. You Just tun* to desired hand for bearntike 
results. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED! 
Eliminates 5 separate antennas with excellent performance 
guaranteed, inconspicuous for Fussy Neighborhoods! NO HAY¬ 
WIRE HOUSE AlTEARANCEl EASY INSTALLATION! 
Complete Instructions. 

75-40-20-15 -10 meter band*. Complete .,. .. $17.95 

40-20-15-10 meter. 54-fL (best for *wV&) Complete _ $10.05 
SEND ONLY $300 (cash, ck. t mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
deliverr. Complete installation A technical instruction* fur- 
nmbed Free Information on many other 166-6 mater antennas. 

Available only from: 

MIDWAY Alf'FNNA • Dept. A7-8 • Kearney, Nebraska 
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ip CATALOG 




j World’s "BEST BUYS”! 
' in GOV’T. SURPLUS M 


fro 


FULL OF TOP QUALITY ITEMS — Tronsmilters, 
Receivers, Power Supplies, Inverters, Microphones, 
Filters, Meters, Coble* Keyers, Phones* Antennas* 
Chokes, Dynamolors, Blowers, Switches, Test Equip¬ 
ment, Headsets, Amplifiers, Indicators, Handsets, 
Converters, Control Boxes, etc., etc. SEND 25? [stomps 
or coin) for CATALOG and receive 50tf CREDIT on 
your order. Address Dept, 73 


FAIR RADIO SALES 

P.O. Box 1105 • LIMA, OHIO • 45602 



* Price—$2 per 25 words for non-commercial ads; $5 
per 25 words for business ventures. No display ods or 
agency discount. Include your check with order, 

* Type copy. Phrase and punctuate exactly as you wish 
it to appear* No all-capital ads. 

if We will be the judge of suitability of ods. Our respon¬ 
sibility for errors extends only to printing a correct ad 
m a later issue. 

* For $1 extra we con maintain a reply box for you. 

if We cannot check into each advertiser, so Caveat 
Emptor « * * 


ALL MAKES of new and used amateur equipment. 
Write or call Bob Grimes, 89 Aspen Hoad, Swampscott, 
Mass. Tel: 617-598-9700 or 617-598-2530* 


CONVERTERS. World*a largest selection of frequencies* 
Ham TV vidicon cameras and parts at low factory-direct 
prices. See them all now in our full page ad in this 
issue. Vanguard Labs, 196-23 Jamaica Ave. t Hollis, N Y. 
11423. 


WE WILL PAY CASH; Wanted* popular, late model 
unmodified amateur equipment. Highest prices paid for 
clean, good operating gear. Write Graham Radio* Dept, 
10, Reading* Massachusetts, 


ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? Let 
us convince you with a specific quote that will ready 
save you money. Graham Radio* Dept. 10* Reading, 

Massachusetts. 


BUILD WIJJL’a popular CPO-CWM (code practice 
oseillator-CW monitor) from the July 1965 73, page 32. 
The predrilled board with component locations silk- 
screened on it is only 50 The board with all parts 
mounted on the board is $3 and the unit assembled in 
an attractive case is a remarkable $7.95. Order today 
from the Harris Co., 56 E. Main St.* Tor ring ton* Conn* 


25 WORDS FOR $2* Sell or buy through these want ads, 
a terrific bargain. Caveat Emptor* 73 Magazine* Peter¬ 
borough* N. H, 03458. 


NOVICE AND TECHNICIAN HANDBOOK by W6SAI 
and WGTNS. Limited quantity for only $2,50 each. 73 
Magazine* Peterborough* N. H. 03458* 


6 & 2 HAM CLUB will hold its 5th annual banquet at 
the Moran and Galvin Restaurant, Hillside* Illinois on 
Oct. S, Cocktails and Hors d* oeuvres will be served at 

7 pm, dinner at 8, Tickets $4-25 from W9RHZ, 968-5746* 


FREE 20 WORD classified ad with year's subscription to 
Ham’s Market Newspaper* 12 big issues only $2.00, or 
send QSL or post card for sample copy. Box 13934* 
Atlanta. Georgia- 


SPAULDING SPECIAL tilt-over ham tower, HDTX, 51 
ft. 4" and 5" vertical support pipes* also antenna drive 
pipe* l 1 *" included. Never used or assembled. $IO(M)0. 
Stephen J. Rage, WSDQW, 2099 W. 81st St.* Cleveland, 
Ohio 14102. 
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RTTY GEAR for sale. List issued monthly. 8S or 44 mhy 
toroids five for ?L7f> postpaid. Elliot Buchanan, W6VPC, 
1067 Mandana BlvcL, Oakland, Cal* 04610. 


MOTOROLA new miniature seven lube 455 kc if am¬ 
plifier discriminator with circuit diagram. Complete at 
S2,50 each plus postage 50^ each unit. R and R Elec¬ 
tronics, 11*53 South Yellowsprings, Springfield, Ohio, 


HERE'S THE CHEAPEST way to DXCC, WAZ f WTW. 
TELREX TM30D wide spaced Triband Beam new March 
1966 Serial 35012 ; yours for $225.00. Bandit 2000A con¬ 
verted to 200QB, Serial 439 has four new 572B f s—$215.00. 
HEATH SB—300 Receiver with CW Filter mint condi¬ 
tion $175.00. K4ZJF Milt de Reyna 4030 Hallmark Drive 
Pensacola, Fla. Phone Area 904 433-6552. 


WRI/S BLUEBOOK saves you money! These prices with¬ 
out trades: Thor & AC— $323/10; KWMl—$224.10; III/ 
6m—$125.95 ; HT40—«4».50 : SX99—$85.05 ; Apache— 

$116.10 : HX10—$260.10; SR46—$134.10 : HQ170C— 
$188.10; King- 500C—$233.10 ; 2A— $161.10; Ranger I— 
$89.95. Hundreds more, free list, WRL, Box 919, Council 
Bluffs, Iowa 51501. 


POPULAR HT-40 TRANSMITTER* 75 watts, SO through 
6 meters, AM CW. Good novice or standby rig* $40 FOB. 
WA5LTC. RFD 3, Box 88A, Denison, Texas 75020. 


HT33A Formerly Ted Henry's. Modified by Bob Adams 
(He designed the 2-KI with vacuum variable and two 
additional VR tubes in screen supply. PL-172 excellent. 
First check for $240 takes—w ill split shipping or deliver 
LA area. 

Also near new TA-36, M« '\y 6 element tribander—$90. 
K6UJW Joe Fischer* 4825 Regale, Woodland Hills, GaliL 
91364. Telephone Eves 213-340-3601. 


WANTED: Military, Commercial, SURPLUS . * . Air¬ 
borne, Ground, Transmitters Receivers, Testsets, Acces¬ 
sories. Especially Collins. We Pay Freight and Cash. 
RITCO ELECTRONICS Box 166, Annandale, Virginia 
(703) 560-5480 COLLECT. 


BUILD A CODETYPER* Transistorized electronic com¬ 
puter-typewriter for Morse teaching or keying your rig 
with fb fist. For schematic, parte list and technical dope 
send $2 to Compuironies Engineering Box 6606 Metro¬ 
politan Station Los Angeles 90056. 


ATTENTION BEGINNERS—Complete station Lafayette 
KT-320 w/spkr—Adventurer w modulator and mike, in 
excellent condition— $70- WA2VWL. 6029 56 Drive, Mas- 
peth, N/Y. 11378 


HILLSBOROUGH AMATEUR RADIO SOCIETY 
(HARS>. Annual Tampa, Florida, Hamfest, October 16. 
I960, Rowietie Park, Hillsborough River & 22nd St. Free 
Parking & Lunch, Lots of Prizes. 


THINK FUZZY! Unusual new comedy record. Intellec¬ 
tual slapstick. Side I ^Computer, Go Home!'*) is wild 
science fiction. Side 2 is “The Naked Interview.*' Spoken- 
word 12" mono LP titled THINK FUZZY! postpaid* 
$3.98 (Va. residents add 3 r , sales tax), from "Doghite 
Record Co., Dept, 73A, 2040 N. 16 Street, Arlington, 
Virginia 2220L” 


NOVICE CRYSTALS 80-4 0M $1.05 each* Also other 
freQS. Free list. Nflt Stinnette \\ lAV V. Umatilla, Fla, 
32784. 


TRANSCEIVER Best offer or $225.00 check takes 5 
month old Eieo 753 transceiver with solid state VFO and 
751 AC power supply, shipping prepaid with advance 
payment. Dr. W* A* Farone, W4CYP, Rt* I Box 283X 
Conduit Road, Colonial Heights, Virginia 23834* 


Transformer pri, U7v Go cy. Tapped sec. 1200? C.T. @ 200 
ma. and 740 C.T. <§> 235 Mi. 3200* test. Wt. 12 lb. $3.25. 
Sealed, Mtg. screws, Stand-off terras. 

Transformer prl. 105, 115 k 125t 60 eye. Sec. 700* C.T. # 
250 nuu Sealed case. Ml*, screws. Stand-off terms. Wth lthg4.au. 

Isolation transformer. 115t 60 eye. pri, Sec, 115v. 50 watt. 
Open frame. Mtg, holes. Wt. 31b* ?L75, 

1 KW, Variable Inductor, Johnson 226-5, Shpg. Wt. 10 Ih, A 
rare bargain at $25,00. 

5 mfd. at 200O voltes electrolytic. Mtg. bracket. Wt, 3 lb. 
$1.25 ea. 

3.7 to 52 tnmfd. variable cap, flF-50, Single hole panel mount 
60tf es. or 2/$I.O0. 


All items art new and F.O.B* Worthington, 

A.R.C. Sales, P.0. Box 12, Worthington, Ohio 43085 


LAMBDA REGULATED POWER SUPPLIES 

Model C281M 125-325 Volts at 200 Mills $30.00 

C481M 125-325 Volts at 400 Mills $40.00 

C881M 125-325 Volts at 800 Mills $60.00 

Cl581M 125-325 Volts at 1.5 Amp. $99.00 

RAYTHEON Voltage Regulator Model VR6116 
95-135 Input 115 Output at 250 Watts Special $15.00 

AH equipment in Excellent Condition 
Mass. Res. add 3% Sales Tax 

ELI HEFFRON AND SONS, INC. 

321-329 Elm Street 
Cambridge, Mass. 547-4005 


NOT NUTS —CRAZY 

CRYSTAL UPPER SB FILTER —4990.00 center freq Bdb baiid 
puss 4.990400 to 4.003260 MC; stop band at —50db, 4.985 
to 4.9800 Ml!. Input If 3000 obm, balanced: output Z 680 
ohm. iinliiiliina'd. Inserttttn loss 2% db max. Made by BLACK- 
HAWK, fur HEATH'S Marauder, BRAND NEW $ 6*00 

UR I>ux 3" dla, 3 1 /' long; 12% tUTUfl, tapped at 1%. 
3 V. r und 0 l /fc Mima, for HEATH’S WARRIOR. BRAND 
NEW $1*25. 4 $4.50 

AI It 1HX l%" dirt. 2%" lone: 37 turos, tapped at 5 ,8 
12, and 20 turns. F»r UlvATH’* DX-20. NEW 69e ea.. 4/J2.60 

LINK— -1%" (I I a. 1" long; 6 turns. CT, w/plate choke. 2 i 6 
meter link for HEATH'S Seneca. NEW 504 *a. t <S/>2.75 

HEATH'S CABINETS 

Alt modern design, BRAND NEW, less front panels. 

FOR DX-100B—1994" wide, 10%'* high, 15" deep, takes 
standard 10" * 10%" panel. Copper plated, ltd in top. $12.50 

SENECA—10%" wide, »%" high, 10" deep. Takes 16" i 
paueL Copper plated. Lid in top, $6.50 
1314 " wide, B%" high, 7" deep. Perforated. 2" bok in one 
side. So lid, not plated, $2,00 

See May 1966 nd, in 73, for olher HEATH cabinefs available, 

HEAT DISSIPATING TUBE SHIELDS, 

and plate caps 

SHIELDS- for 7 pin 1%, 2 k 2%'' tall; for 9 pin 1%, 2 
A 2 L." tall. 29f. 4/5110 

SHIELD —1ERC #T-12. base, 2" sn l‘i* hlgb. Insert 1%" 
dia. 2 %" high for "G” sire tube. 2%" to 4%" talL Fits 
0146. 5K40V. 5933, rtf, 51.25 O., 4/54.50 
CAPS— aluminum. Hi 6146, 807, 1625. etc., less set screws 23c, 
5/51-00 

HAMFEST SCHEDULE 

Spring Mills State Pari*! Mitchell* Indiana Oct. 16, 1966 

Ul onbrs. f\npt in emergency, or Tm at a hamfesL sdilpped 

tziiw tiiy nv rived. For free “(JOODIET sheet, send self*addre.9sed, 
stamped vim lope—PLKASK. PLEASE Include sufficient for postage, 
any excess returned with order. I cany private (TravelersJ 
parrel piwt insurance, for domestic parcel* post. For items too 
heavy, or too Ur*o hit parcel post, I suggest bus parcel express. 

Please advise name of bus line, and city, where you can pick 

up the shipment 

B C Electronics 

Telephone 312 CAIumef 5-2235 
2333 5. Michigan Avenue Chicago, Illinois 60616 
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PRICE BREAKTHROUGH ON BEAMS 


FULL SiZE ; nm complete with Imhjui and hardwire; SWU 
1:1; handle* 5 KW; adjustable entire band; T/' and V r 
alum, alloy tubing; single coaxial feedUnc: 
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steel boom 


ALL BAND VERTICAL V8G (0 thru SO) .$16.95 

ALL BAND VERTICAL V160 (U thru 100) _ 1S.95 

QUADS; PROVEN SENSATIONAL! All metal (except spacing 
En-iilafi^r fMvb i ; full : two element; absoiuh-ly ntmpU-tt 
with Hied boom; all hardware; wire and fittings; terrific gain 
and directivity; one man installation; no bamboo or fibreglass; 
all quads use dxigle 52 ohm rtiaxial feedfine: HM5 20 Quad. 
$35; 15-20 Quad, $32; 10-15 Quad, $30; 20 Meter Quad, 
$25; 15 Meter Quad* $24. Remit with order, shipped charges 
collect* 

GOTHAM. 1805 Purdy Ave., Dept* 73, Miami Beach* Fla. 33139 



STOP! LOOK!! READ!!! 

$1,00' will frame & display 60 QSL 
Cards in 3 of our 20 comportment 
plastic holders, or $3.00 gets 10 hold¬ 
ers for 200 Cards* Order now— elimi¬ 
nate rhe mutilation & headaches of the 
obsolete methods, & hove a neat, at¬ 
tractive shack instantly. Prepaid & 
guaranteed. 

Free sample available to Dealers, 
Tepabco, Box 198N, Gallatin, Term, 37066 


PLATE TRANSFORMERS—$39,95 

3600-0-3600 VAC @ 1000 Ma„ CCS. with 120 240 VAC 60 
tps primary. Commercial qoaiity units manufactured by Wagner 
Electric Co, measure 13" high* 12" wide, and 9 r * deep, Net 
weight Is 85#. Price $39-95 F.O.B. Minneapolis* One year 
unconditional money back guarantee. Terms: Check or M.0, with 
order. Immediate delivery. Write or Phone: 

PETER W. DAHL CO. 

3314 Diamond Drive El Paso, Texas 


Please include your zip code whenever 
you write 73 about anything. 


RT220. ARN21 TM'XS Transceiver, 962-1213 me EX 145,tiQ 
TN.129B/APR9 Tuning Cult. 230H 4 450mc. IT /Tutors LN 29 75 
ID226A/APR9 i’morainic [ndkalor. IV, Schematic . K\ 10.50 

AN./APN86 Antrim. Boeing I' art No, 4-2146-2 _NEW 3,75 

UPM4A Srope HV and Filament Transformer .NEW 4.75 

UP Mil A AIT rail w/S Tub.- mil Wiring Diagram NEW 4,50 
R316A/ARR26 14-Tube AM FM StiperteL 162-174 me IS 2.2,75 

C610 Control Box for E316A Re. iuf. W/4 Tubes . j;X 4.50 

ID169C/APN12 Scope. 3JF1 CKT.ttPDT Coax Switch LN 12.7 > 
31 PI CRT w/Mount, Shield, Socket, Iulensifler Flug , . 0.25 
Crax Switch. 1 MMThompson Products Xu, E1SB22CA LN 2,75 
HV Rectilkr Cartrhlacs. T-.s.. fq 1500V, IShul Mounted LN 3,00 
RT82/APX6 makes 1215 raa Xcelver. See Oct-Nov CQ NEW 22M 
UPM8 T ifKts AI'XG, 27 Tubes, 10 Diodes. U6V60cy LN 10,75 

Complete Manual r,,i TSTR-ft/IMK* Postpaid .. 2,90 

T61A/AXT2 TV Xiritr w/ Video k Syne Modulators .NEW 19,25 
TS545 Echo Box. 1 150-135Drill*. 10Dim Iiiilicaiur . . NEW :*.T5 

Complete Manual f,»r TS545/1 P. Postpaid . NEW I,DO 

OAA-2 Test Sftt, 150-240mc. 2O0ua ImL ll'SCCOey NEW 

Schematic for OAA-2 Test Set. Postpaid ....... . 1.00 

46ACQ 13 TuW SupcrlitL 175-225me. wo/Fower Supply 22.50 
Schematic for 1»1AHJ Receiver. Show* Power Supply .... 1.00 
AM663A/AQS7. 4 Tube Bund Pass Filter Amplifier . .NEW 0.25 
AM SIS A A052 8 Tube Dual l hairnet Amplifier .....NEW 5,50 
Ballentine 300 AC YTVAl in 10 inch Rack Panel , JX 27 50 

Reflectometer SWH Bridge w/Meter, 30-10M0mc . EX 0.75 

AS313B/ARN6 SUtimi Seeking Loop, 100-1750fcc . « , J7X t.75 
Set of 120 Xtafs Type FT243 5675 thru S650ke . . 120/18,75 
C22A or C984 Control for EISA ARC Type 12 Kec .. NEW 1 7 5 
C4^ Control Buz for ARC! and ARC12 XceKere * ...NEW 1.25 

C45 Same except used, excellent ...,,2/1,75 

Precise HV Probe 5f*0 megohm, GOKV Insolation ...NEW 2 50 
V?ristor, 2 4 V, Strom berg-Curl.son 0O72OLU11 . . . . NEW 6/1,00 
Rt. Angle Drive. W/UniversaL % " Rhafl ..EX 1.76 en. S/5,00 
6161 Type Tuba- W/Connectors* 65 Walts to SOOOmc .EX 7.00 
Z-50. Uhinlte RF Choke, Tub . *,***..,.*. I5X 8/l + UU 


F r H A YHFM * * * * & °* ^94> Bay Saint Louis, 
“! rif\ V l/Cn Mississippi. 39520 

Prices: FOB Bay Saint Louis. Terms: Net, Cosh, 


HEATH YHF -1 with spare power transformer $140.00, 
Eico ~730 AM Modulator i for VHF-1) with cover S45.00, 
Hnmmeriund HQ-I f OX receiver §120.00, Ameeo 6M mi- 
vis tor converter with power supply $33,00, Ameeo 2.M 
Nuvistor pre-amp $7.00, L &W 61 2 Mtr. tube converter 
$10.00 1 Lafayette HE- 45 B $65*00, HI-PAR halo ami 
bumper mount and all-cables and connectors $10,00, 
Everything - in excellent condition both electrical and me¬ 
chanical, Will pay all shipping charges. Richard Depweg 
W9IQU Box 18fj t Scuttshurg, Indiana 47170 


TECHNICAL MANUALS $;S.OO cacti it('-!0:H f ARN-6, 
ARC-27, Schematics for ARC-1* R-388, TS-497A $L00 
each. Many others, list UV, S. Consalvo, Will HD, 4B07. 
Roanne Drive, Washington, DC 20021. 


WANTED Gold kit Thriller or EL 37 DX rig box 122 5, 
Jacksonville, Florida. 


MULT!-ELM AC AF-68 TX 80^6X5 with M-1070 F,S„ 
12VDC Dow relay & mobile mounting bracket: excellent 
condition, $110—K1ZDI 17 i Andover Rd. Billerica, Mass. 


TO 18 FIELD EFFECT TRANSISTORS $1.95, resistors, 
capacitors, transistors, diodes and many other bargain 
packs send for list to: Solid State Fax. P.Q. Box 206, 
Dorchester, Mass. 02124 


EXCESS GEAR AND PARTS, Vac, Variables, Variable 
coils, tubes, meters, transformers, 2k w linear, diodes 
(HV>, etc. Stamp for complete list, W6MCS, Rt 1, Box 
666, Arroyo Grande, Calif. 


ESTATE SALE and bargain list. Send for it and include 
SSAE. Write Paradd Sales and Engineering Service 280 
Route J0 t Dover, N-L 0780L 


RTTY GEAR FOE SALE. List issued monthly. 88 or 4 4 
Mhy toroids five for $1,75 postpaid. Elliott Buchanan, 
W6VFC, 1067 Mandana lilvd. Oakland, Calif. 94610. 


C. FRITZ QSL P S—World famous, and of highest quality 
consistently for over BO years 1 Samples 2S£ (deductible) 
Box 1684, Scottsdale, Arizona S5252 (formerly Joliet, 
Illinois) 


SWAN 350 8117 AX AC PS $370; Gunset Comm III 2M 
$130; Lincoln GM XCVR $15. AU units in top condition, 
first certified check takes any or all, L. Brower WAIf- 
DAV, 0040 Cherry Ave,, Morton Grove* Ill* 


“LOUISVILLE KEN VENT! ON. Get. 15. Kentucky Fair 
and Exposition Center, All under roof, grand banquet, 
technical forum, giant indoor tratie-o-rama (bring your 
goodies), booth exhibits, C< W. contest, Homebrew con¬ 
test, New, different. Registration $2,00 at door. First- 
class women’s program and luncheon requires advance 
registration $8.00* Deadline Oct. 8* PiO, Box 20094, 
Louisville, Ky. 40220, M 


TWT: New; 1000 to 2000 me; BOB noise figure; 35 DR 
gain ; all specs. Offer or trade? Finger, Box 10* A Ft) 
Snn Fra 11 cisco, 96343. 


COLLINS 75S-1 r«€lver. In perfect condition, comjd^T, 
with operating manual $299.95, Lc*cal pick-up only. Clay 
Welsh WB2SCD, 1, 56 Baldwin St., Springfield, Mass. 
Tel 736-7604, 


LOOK* RECEIVER BARGAIN! NC-30U in good condi¬ 
tion with matching speaker and calibrator—Ask $120, 
WN2VPS, 4 Winding Rd- N. Ma&sapequa, N.Y. 


MUST SELL! All good condition* Elmtic AF68 & Ml070 

F/S $60,00; 6onset Comm 3, 6 mtr, $85.00; Heal h 

Shawnee 6 mti\ $100,00; TE-20 Signal Generator $20.00. 

New DC supply for TR-3, $100.00 Heath 2er* dc supply 

& halo, $49,00* Bert O, Junes K5FVH, 906 North Mbs, 
SL, Amarillo, Texas 79106 
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CLEAN VIKING 2, *65. With VIM VFO, $70* 4 6 states 
worked as novice, 200 watts AM GW* FOB WA0NDV. 
611 North Hortup, McPherson, Karisi*s* 67460 


MUST SELL WA2YQW to amateur radio, makes good 
Hudson Division Director, Hamster Radio Club, 112D 
AstOr Ave., Bronx, N.Y. 10469 


BARGAINS: GSB-L00 $169.95; HU 12 $99.00; 32V2 

$99.00; HQ-17QA $189.95; SB-34 (NEW) $349.00; HQ-110 
$119,00; Challenger $49.00; HG-10 $19.99: Write Elec¬ 
tronic Sales, Box 22253, Memphis, Term. 38122 


WANTED; OSC8, U Oscilloscope in new or like new 
condition, send bids to Charles E* Heisler K3VDB, 116 
Dixie Drive, Red Lion, Fa* 17356 


BRITISH EL 37 DX transmitter write A, T* Cline, Jr., 
240 Peachtree St. N'E Atlanta, Georgia, 30303 


OUR candidate for the perfect scope, the Dumont 336A, The 
answer to high cost units. Medium persistence tube, wide band, 
X and Y amplifiers, full controls, camera bezel, blower, 37 tubes, 
100 nanosecond cm. trace, widely desired by electronic shops and 
industry, Used until recently in a missile industry. Now you can 

sate dollars at only ... $139.00 

FAMOUS! Dumont 304A scope, U*rd in space industry. Vertical 
gain 23 millivolts per inch, rise time 2 microseconds or less, 
works to DC, sweep freq 2 eps to 30 ke. 20 tubes* size I3i9xl9 t 
weight 50 Tbs. This Is a modern all purpose scope which may be 
used in any shop or industry for general electronic work. $84.50 
NEVER offered anywhere but herd If-Audio strip from ARC-21* 
Provides A VC, ACC. AN L, squelch, 3 stages of audio, Bf 0. 3 
select!vitfcs* 2 mechanical fitters, 3 IF frequencies (input 1800 
Ite., 300 ke. arid 105 fcc.). Just add a front end and the 16 
tubes in the strip wjfli da the rest. Makes a good fixed fre¬ 
quency receiver for any network, MARS, Unicom, CB, AM or SSB, 

etc. Conversion information free* A real value at . $12,50 

SP-600 RECEIVERS, general purpose, 540 kc. to 54 me., ex¬ 
cellent on SSB, CW and AM. xtal selectivity, S meter, 20 tubes, 
very low drift. Compare our price with others. ...... $325*95 

Send stamped addressed envelope for list 
THE R & C WILSON COMPANY 
Box 393, Littleton, Colo. 80120 


SX88-—$275. Is in very good condition. D. C. Slioultz* 
801 Humewick Wiiy, Sunnyvale, California. 


SR3 0 HEATHKIT SSB Adapter with cables and manual* 
Mint condition, $60.00; B, Doktor, K1JNT Liberty St f 
Warren, Mass, 01083 


LAFAYETTO-STARFLITE XMTR KT-390, version of the 
famous DX4J0. In excellent condition, makes a fine Nov¬ 
ice rig. $40.00. Also a BC-611 walkie-talkie, best offer. 
Selling for college tuition. Ship REA, Box 57, 73 Maga¬ 
zine, Peterborough, N*H. 0345S 


QSL CARDS? 7 ? "America’s Finest*” Samples 25£ 

Sakkers, W8DED PRINT, Holland, Michigan, (mention 
" 73 "). 


SB2DCP MOBILE POWER SUPPLY for SB-33 trans¬ 
ceiver. Excellent condition, with manual, $50,00 J, Bur¬ 
nett* lit, 2., Box 1511-F, Panama City* Florida 


NEW SB-34 with Mic $345—Heathkit Q Multiplier and 
Transcom Squelch Mod 8-309 both for $5, W6BLZ, 628 
Colima, La Jolla, Calif. 92037 


HALLICRAFTERS SX-71 and speaker like new condi¬ 
tion $85,00, Heath DX-35, VF-1 mint $35,00. $110*00 
takes alL E. Eggert K2IVJ* 33 Earl St., Denville* N.J* 

DRAKE TR-3 AND POWER SUPPLY, $450 collect. Abo 
Heathkit Q-Multiplier, Globe Chief Deluxe with modula¬ 
tor, Globe V-30 VFO, National NC-173. WA0KKA, 1680 
Kalmia, Boulder, Colorado, 

TRADE COLLINS 7553* 3253, 62SL 616F2 and Johnson 
6N2 for Leica M3 or locksmith supplier or 16 MM movie 
outfit* give or take difference. What's your offer? James 
F. Bingham K71MH, P.Q. Box 5L6, Beaverton, Oregon* 

GALAXY V with AC and DC supplies. All in original 
cartons and like new condition* $435 takes everything 
including mobile bracket and Turner microphone. Victor 
Huvelle, K5MJF, P. O* Box 66282, Houston, Texas. 

TUBES WHOLESALE! Factory fresh* prime quality; 
65 to 70 r .y, off list. Year guarantee all types transmitting 
& receiving; newest & obsolete. Send 10$ for info. Jul 
Horstman, WA9AVV. 506 Putnam St. Ft. Wayne, Ind* 
46808* 


GALAXY V, AC and DC supplies* speaker console* 
cables. Hustler antenna, 75-40-20-15 resonators, and 
mobile and desk PTT microphones, $510 * . * DX-60 
$55. HG-10 VFO $20. HM45 $10. Numecron call-idenl- 
tymeter $13, Gushcraft 5 element G meter beam $10, 
AR-22 rotator $22, Paul Gough, IS Eliot Avenue, West 
Newton, Massachusetts 02165. 

TRANSISTOR CONVERTERS Low noise, crystal con¬ 
trolled, wired and tested printed circuit. 50-54 me input, 
14-1* me output. 315 npd* Syntelex, 39 Lucille, Dumont, 
N. J. 07628. 


CQ de W2KUW 

5% BONUS!! 

Paid over any top offer for any piece of aircraft or 
ground radio units, also test equipments. All types of 
tubes. Particularly looking for 4-250 * 4-400 * 833A 

* 304TL * 4-1000A * 4CX5000A et cl. 17L * SIX 

• 390A * ARM * GRM * GRC • UPM • URM * USM 
units, 

TED DAMES CO, * 310 Hickory 5t, # Arlington, NJ, 


ARNOLD'S ENGRAVING 

ARNOLD 

WA2ZHA 

AMATEUR RADIO CLUB 

BLACK WITH WHITE LETTERS, VA x 31 / 4 " 

AMATEUR CALL PINS $1.25 

ARNOLD LINZNER 

2041 LINDEN ST. RIDGEWOOD, N.Y. 11227 


• NAME YOUR PRICE! 




COLUMBIA wants -- needs — and MUST 
BUY equipment— NOW! If your gear is 
in reasonable condition —■ name the price 
you want for it — and it's o deal! Tell 
us the best price you were offered — and 
we ll TOP IT r We urgently need: ground 
and air communication equip., teletype, 
GRC, PRC, ARC, ARN, and Test Equip* 
If you write us this week—we'H even 
pay freight! Nobody out-deals Columbia! 


SPECIAL OF THE MONTH! 
COMMAND RECEIVER! 

- 6 Me, 


Excellent condition. $1 A*99 

Like New. Only ............ I w 

COLUMBIA ELECTRONICS, Dept, S 

4365 West Pico Btvd* 

Los Angeles, Calif. 90019 


Collins 32V1 

$129 

Clohe 40OI> 

$199 

Collins KWM1 

275 

C.lobfl LA-1 

45 

CK-1 (fit and 4riSVF0 

85 

(Unhe DSB 100 kiL 

45 

Drake Tlt:i nitii AC3 

495 

(intiset G-77 

59 

Drake -It 

189 


65 

Drake 21tQ 

25 

1IT-I0 

45 


Write for L’sed Equipment List 


FRECK RADIO AND SUPPLY GO., INC. 

36-40 Biltmon? Are, Asheville, X.C. 28?0L 
T. T, Frock W4WL W* F. Beck K4Q0K 
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MASTER ORDER 

BLANK 

Name 


Call . 

Address 



City ... State 

Zip or Country 

Subscription to 73: □ 1 year $4 

□ 2 years $7 

□ 3 years $10 □ Life $50 

New □ 

Renewal □ 

Extension □ 

□ VHF Antenna Handbook $2 

| ] Surplus TV Schematics $1 

Parametric Amplifiers $2 

□ Revised Index to Surplus $1.50 

M ATV Anthology $3 

□ Simplified Math 50tf 

□ CW 501 

Q Test Equipment 50$ 

□ Care and Feeding of Ham Clubs $1 

□ Binders $3 

per year: 60-61, 62, 63, 64, 65, 66 

□ Ham RTTY $2 

□ 1963 Bound Volumes $15 

O Receivers $2 

0 Back Issues: O, N, D 1960 are $1 

F 1961 through present are 50tf 

Frequency Measuring, Coils and Haul TV ore 

out of print. 

Subscriptions 

take six to eight weeks to 

process. 

73 Magazine 

Peterborough, N.H. 03458 
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Back Issue Bonanza 

Curl up in your hammock these hot days with 
twenty ossorted fascinating back issues of 73. 
They'll keep your mind, imagination and 
soldering iron active through the sweltering 
weather. Our choice (but a good one) at this 
low price, 20 issues for $5. 

Dottie's Special 

Get eight fabulous bock issues of our choice 
for only $2. 

Single Back issues 

Individual back issues other than 1960 ones 
are 50«. i960 issues cost $1. January 1961 
isn't available. 

Bound Volumes 

All we've got right now are 1963 bound vol¬ 
umes. They're beautiful and cost $15, 

Binders 

Binders for oil years are available: 1960-61, 
1962, 1963, 1964, 1965 and T966. They're 
$3 apiece and a nuisonce to wrap, so order o 
bunch ot once, please. 

All of the offers above ore postpaid in the U.S.A. 
and Canada. Please include postage on overseas 
orders. 


73 Magazine 


Peterborough, N.H. 03458 
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TAB" ■ TRANSISTORS * DIODES'! 
GTD! FACTORY TESTED — 
FULL LEADS. 

PNP100 Watt/15 Amp HI Power 
T036 Case! 2N441, 442, 277, 

278, DS5C1 up to 50 Volts/ 

VCBO 51.25 ®, 5 for 55. 

2N278, 443,174 up to 80V 53 @, 

2 for $5, 5 for $10. 

PNP 30 Watt, 2N155, 156, 235, 242, 254. 
255, 256, 257, 301, 332, 40e . . 3 for 31 

PN P 2N670/300Mw 35c . 5 for 51 

PNP 2N671/1 Watt 50c - 3 for 31 

PNP 25W/TO 2N538, 539, 540, .. 2 for II 
2N1038 6/31, 1039 4/51, 1040/H 

PNP/TD5 SIGNAL 350Mw 25c @, ... ,5/Jl 
NPN/T05 SIGNAL IF, RF, OSC 25c (m, 

Silicon PNP/T05 & T018 25c.5 for 31 
Power Heat Sink Finned Equal to 180 

Sq" Surface . 51.50 @, 4/55, 10/510 

T036, T03, T010 Mica Mtg 30c ©, 4/11 

Diode Power Stud Nlica Mtg 30c @, . 4/|l 

ZENERS 1 Watt 6 to 20Dv 31 ©, 

ZENERS 10 Watt 6 to 150v 51.25 © 

ZENER Kit Asstd up to lOw . 3 for 51 

STABISTORSuptolwatt . 10 for 51 

TRANSISTORS-TOO MANY! U-TEST 
Untested Pwr Diamonds/T03 .. .10 for |I 
Untested T036 up to 100 Watts . 3 for 31 
Untested T05/SIGNAL/sistors . 20 for 31 
Untested Power Diodes, 35 Amp 4 for 51 

Untested Pwr Studs, 12 Amp _ 10 for J1 

Untested Pwr Studs up to 6 Amp . 18/51 

Untested A Tophats ___ .25/31 

D.C. Power Supp!, 115v/60 to 800 
Cys. Output 330 : Tap 165V up to 
150Ma, Cased 35 ©.2 for 39 


SILICON POWER DIODES STUDS & P.F.” 


D, C. 

SOPiv 

lDQPiv 

200Piv 

300Piv 

Amps 

35 Rms 

70Rms 

l40Rms 

ZIDRms 

12 

.30 

.50 

.70 

.85 

18” 

.20 

.30 

*75 

1.10 

45 

,80 

1.25 

1.80 

2.25 

160 

2,5Q 

2.90 

3.50 

4.50 

240 

3.75 

4*75 

7.75 

10,45 

D. C. 

400PIV 

500Piv 

eoopiv 

750Piv 

Amps 

280 Rms 

350Rms 

42DRms 

525Rms 

12 

uo 

1.30 

1.55 

1.75 

18 

1.50 

2,00 

2,70 

3.40 

45 

3.25 

3.50 

3.90 

4.50 

150 

5.40 

6.50 

7,50 

12.00 

5U4 Silicon Tube....52®, 6 for 510 

5R4 Silicon Tube — J5 2 lor % 9 


•NEWEST TYPE! LOW LEAKAGE 
•ALL TESTS AC A DC 
& FWD & LOAD / 


Piv/Rms 

50/35 

Piv/Rms 

100/70 

.10 

Piv/Rms 

200/140 

Piv/Rms 

300/210 

IPiv/Rms 

400/280 

.20 

Piv/Rms 

500/350 

,25 

Piv/Rms 

600/420 

Jo 

Piv/Rms 

700/490 

*35 

Piv/Rms 

800/560 

PJv/Rms 

900/630 

.50 

_ 

Piv/Rms 

1000/700 

.55 

Send 25 c 
for 

Catalog 


1700 Plv/1200 Rms/750 Ma/31.20 

10/310 

Same 1100 Piv/770 Rms 75c©, 16/511 
3 Kv/2100 Rm s/200 Ma/51.80©, 6/510 
6 Kv/4200 Rms/200 Ma/54 3/59 

Discap.002@ 6Kv.3/51 

Discap.01© 1 Kv.... .6/jl 

SCR-SILICON-CONTROL RECTIFIERS! 


PRV 

7A 

25 A 

PRV 

7A 

25A 

100 

Q 

O 

500 

2.50 

3*75] 

*00 

Q 

Q 

600 

3.25 

4,25 

*00 

1.80 

2.25 

700 

4,00 

5,00 

4300 

2.00 

2.90 

800 

4*75 

5.65 1 


UNTESTED "SCR” Up to 25~Amps. 6/52 
Glass Diodes IN34, 48, 60, 64, 20 for $1 


Two RCA 2N408 & Two Zeners 

RCA IN2326 on prtd 3/31, 8/52 


TAB 


■ VOLT-TAB" 1000 Watt Speed Control 

IlSVACSIO®, . . 2 for 319 | 

W.E. Polar Relay =255A/S5 .. 2 for 59 

W.E. Socket for 4255A Relay, $2.50 

Toroids 88Mhy New Pc kg $1 w , . 6/55 

6.3VCT ® 15.5A & 6.3VCT © 2A 55 @, 
2 for 58, 20 for 560 

200 KC Freq Std Xtals 52 (u . 2/53, 5/55 

Printed Ckt Bd New Blank 9*12" 51 @ 
Klixon 5A Reset Ckt Breaker 51 ©, 10/55 
2K to 8K Headsets Good Used 53 ©*, 2/55 
Finished Xtals Asst Types .... 20 for 51 


Micro-Switch Rated 40Amp AC & DC 
50c®, 5/32, 20/35 

BandPass Filters 60 or 90 or ISOCys 
3 for 35 

“Bruning" 6* Parallel Rule© . 31 

Linear SawTooth Pot KS15138/W, E. 
5 or 31 

2V3G Tube HiV Repl 2X2A 5/31 

"SPERRY" Wattmtr Meas. LoPwr RF Self- 

Calib/SOMuW to 10MW . 310 

Synchro Differentials C78249/115VAC 60 

Cycles Less Back Plate .. 35 

Bendix Auto Syns "AT' Series . 2/32 

PL259A & S0239 CO-AX M&F . 3/52 

Phone Patch Xfmrs Asstd-- 3/51 

FT243 Xtals & Holders .. 2/51 

Insltd Binding Posts . 20/51 

Sun-Cells Selenium Asstd.6/51 

T036/100W Untested Transistors .. .3/51 


Battery Charger 6A12V Charges up 
to 5 Amp "Approved" Heavy Duty 
Design with Klixon Circuit Breaker. 
Operates 220 or 110 VAC © 50 or 60 
Cys 510 ___ 2 for 518 

WANTED TEST SETS 
& EQUIPMENT 

Bandswitch Ceramic 500W 2P/6Pos 53 ©■ 

5Hy-400Ma Choke 54 <u , . 3/55 

6Hy-500Ma $5 . 2/56 

250Mfd © 450 Wv Lectlytic 4/SSB 53 © 
Cndsr Oil lOMfd x 600 51 (a., .4/53. 12/55 

Cndsr Oil 6Mfd to 1500V $4 (« . . 5 for 510 
880 Vet <5 735Ma for SSB 512 O’ , 2/522 

480 Vet © 40Ma & 6.3 (<> 1.5A CSO 51.50 
10 Vet © 5A & 7.5V ct@ |5 (» , . 2/59 

SILICON TUBE REPLACEMENTS 
OZ4 UNIVERSAL $1.75© , ... 4/35 

5U41120 Rms/1600lnv $2® , .. 6/58 
5R4 1900 Rms/2800Inv $6®, .2/510 
866 5Kv/Rms-10.4Kv5l0<g-, 3/527 

20VAC A TAPS/8, 12, 16, 20V t” 4A, 52®, 
32VCT/1A or 2X16V © 1A, 35 ... 6/524 


Line Filter 4.5A @ 115VAC . 5 for 51 

Line Filter 5A © 125VAC . 3 for 51 

Converter Filter 400 Ma (a) 28VDC 8 for 51 
Converter Filter lnput/3A('f 30VDC6 for$l 


866A Xfmr 2.5V/10A/10Kv/lnsi 

Bailentine #300 AC/Lab Mtr . 545 

Choke 4Hy/0.5A/27Si 33 ®, .. . . .4/510 

"VARIACS" L/N 0-135V/7.5A . 315 

“VARIACS" L/N 0-135V/3A . 510 

TWO 866A's & Fil. Xfmr . 36 

RUSH YOUR ORDER TODAY. 
QTYS LIMITED 

Mica Condsr .006 ® 2500V . 4/31 


Snooperscope Tube 2" 55 ('<•, .2/$9 

Mini-Fan 6 or 12Vac/60 Cys $2 © .... 3/55 

4X150 Ceramic Loktal 51.25®, . 4/32 

Line Filter 200Amp/130VAC $10 @. 6/550 

DC 3Ht' Meter/RD/800Ma $4 <&, . . 2/57 

OC 2 Vi* Meter/RD/lOOMa 33 © 

DC 2 Vi* Meter/R0/30VDC $3©, . 2/55 

DC 4* Meter/RD/IMa/$5®, . 2/59 


WANTED 

LAB METERS! BRIDGES! 

Modulation Xfmr 60W/15K to 5.7K . $5 

Socket Ceramic 1625 tube.... 4/$l, 10/32 
Socket Ceramic 866 Tube. . 4/31,10/52 
Socket Ceramic 4X150/Loktal —.— 4/$2 
Wanted 3Q4TL -Top 35 Paid 11 

WA NT ED 

YOUR - ORDER - TODAY! 

2.5M H PiWound 500Ma Choke ... 3 for 51 


Knob Spin-Crank BC348 51 @, ■ ■ ■ 3 for 32 
MiniFan 6 or 12 VAC $1.50©, . . .4 for $5 
Beam Indicator Selsyns 24VAC.. .2 for $10 
Precision TL147 Feeler Relay Gage —$1 
Fuse 250Ma/3AG.50 for $1,300/32 

DON’T C-WRITE & SEND ORDER! 
XMTTG Mica Condsr .006 © 2.5Kv 2/$l 

Mini-Rectifier FWB 25Ma @ 115VDC 
3 for $1, 20 for $5 

We Buy, Sell A Trade 


1 ! I SEND 25c FOR CATALOG * I ! 
.Terms Min. Order 55 
“TAR” fob New York 
I HD Our 23rd Year. 

111TA Liberty St., 1 N.Y. 6, N.Y. Re 2-6245 


Tube Clamps Asstd. 8/51 

.01 Mica 600WV Condsr. 6/51 

.001 to .006 Mica/1200WV Cdsr.4/51 

DISCAPS .002® 6KV .. 3/51 

DISC APS .005© 1KV.10/51 

DISCAPS .0012 @6KV . 4/31 

DISCAPS .01© 1KV.6/51 


Stevens Precision Choppers $2(«, , 3/35 

Helipots Multi Ten-Turn @,. 55 

Precision 3-Turn Pot ... - . 52 

Precision One-Turn Servo Pot® . 51 

Helipot Dials 54© . 3 /$10 

5 Gang Servo-Pots $2 . . 5/55 


Snooperscope Infrared Tube Image Con¬ 
verter HiSens V dia. HiResolution up to 
350 Line/in $5 ©. 3 for 510 


Vibrator Special Asstd .. 3/51 

Crystal Oven ft Holder ... -52 

THERMISTOR-VARISTORS - W. E. 

D167019 Vol. Limit 53 ®, . 5/510 

D168391 Therm Coup. 51 ®. 10/55 

D168392 Therm Coup. $2 .. 6/$5 

D170396 HF Pwr Meas. 52® . 6/55 

1C Bulb Time Del . 2/51,15/55 

38C/20259 Bridge 54 ©. 4/510 


Mold Scope DuoDecal Socket . 3/51 

Molded Oiheptal Socket .. 3/$2 

Ceramic MaEinal Socket.. . 4/51 

Octal Molded . 20/$l 

Octal Ceramic . WJl 

304TL or 829 Johnson Socket . 51 


X-Formers All 115V-60Cy Primary - 

2500V © lOMa & Fil 52® . 3/55 

110DVCT © 30DMa, 6V © 8A, 5V @ 3A & 

125V Bias, abt 1200VDC $5<6 . 4/515 

2.5V© 2A 51®, . 3 for $2 

6.3 V © 1A 51-50 ©,. 4 for 55 

1-177 Tube Hiekok Type Checker . . 539 

G. E. YYZ-1 Decade Scaling Counter A 

Dual Channel & Meters . ... 545 

Pirani Vacuum Gages -... 539 

"ESC” Var. Pulse Ten Step Delay Network 
TD. 5USEC/Z100O & .05 to .5 . 536 

AM TIME PROD SOOcys Fork Amp ... 533 
"VFC” Vibrator Feeder Controller 

Type 5—(Shake Table) .. ,5100 

Black Light Lamps/UV .... .52 

Osram Mercury HB0100W/2 

Hllntensity DC Lamps . . 520 

Osram XB0450W/P Lamp . 550 

G E. #190T3/CL-60V/Q-infraR Lamp $10 


Tuning Unit BC746 Make 

Bantam 1 Watt less Coils.3/$? 

Welch Duo-Seal #14026 Lge Cap HiVacuum 

140 Ltrs/M A Mtr. 5200 

Consolidated Vac. Corp PMC115A Dif¬ 
fusion ’ION Pump..$125 

HiVac Valve CVC#VCS21@,.375 

Temescal VAC Valve .312 


Electronic VAC Deposition JAR less 

Glass Bell 6" ID. 5100 

W.E. 4293 Spring Relay Tool.2/51 

CD307A/6Ft Ext Cord PL55 A JK26-31 

Carborundum Fine 6' Stone .2/51 

Binding Posts 5Way/30Amp RAB.5/51 

Tubes 6AG7 or 6AC7.3/51 

WANTED TUBES ALL TYPES 
We Buy, Sell & Trade As Well! 
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ELECTRONIC TECHNICIANS 



As long 

to R&D 
as well 


as you’re moving up 
you might 
be ehoosy about it. 


And at Sanders there are quite a few tilings working for you. 

In the first place, you choose your own technical area. And 
you’ll find lots to choose from: microwaves* EMM, instru¬ 
ments and control systems, electro-optics, data handling 
equipment* video displays, power supplies, environmental 
studies, standards and calibration, RFI, special test equip¬ 
ment. You pick il — ‘that's the field you work in. 

Another tiling is how you do it. You’ll be assigned to a three- 
man team — two technicians, one engineer, setting up proto¬ 
types. It s niosly breadboarding, always something new, never 
dull, or repetitive. VYlial's more, you don't gel a fast shuttle 
at Sander* —once you've picked your technical area, that’s 
what you’ll he doing. 

If you’re just out of tech school, or the service, a good grasp 
of theory and fundamentals will get you in on this deal. 
And if you already have a couple of years of experience, 
you’ll do even better. 

Our tecluiician salaries are high. As for benefits and working 
conditions, you can’t top them anywhere around. And we’re 
easy to get to, just SO minutes from suburban Boston. 

Interested? Drop us a line, outlining your background, work 
experience, and salary requirements. Address Mr. D. A. 
Williamson. 





sanders associates, inc. 

NEW DIRECTIONS IN 
ELECTRONICS SYSTEMS 
Nashua, New Hampshire 

An Equal Opportunity Employer 
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IQUfpfAlHT C*TWOO 


LABORATORIES 

)UM<» HU”** *° W * * 


WORLD R AD*° 

m> 3 


THE HOUSE the HftWS 


JUST MAIL IN COUPON! 


ALL NEW... TOO pages of excit¬ 
ing equipment and accessories. 
Completely illustrated. 

• The most complete catalog for 
Hams and CB'ers ever put to¬ 
gether. 

• Detailed illustrations. Complete 
specifications. Save at World 
Radio Lab's amazing low prices! 

• See selected best buys on Ra¬ 
dios, Recorders, etc. 


Special purchases for Electronic 
Builders. 


From WRL-t/ie largest and most personalized 
Radio Supply House in the World. 35 employed • Bu Y anything in the catalog on 

Hams to assist you with your amateur needs. our ea ** month, Y cred,t P lan - 


"'The House the HAMS Built" 


CLIP AND MAIL THIS COUPON FOR YOUR COPY 



Leo I. Meyerson 
W0GFQ 
President 



S 


WORLD RADIO LABORATORIES 

3415 West Broadway 
Council Bluffs, Iowa 51501 

Gentlemen; 

Please rush me my FREE 1967 WRL Catalog * 
Name____ 


73-10L 


Address 


City 


State 


Zip 















































































